adding and subtracting polynomials
worksheet with answer key

Adding and subtracting polynomials worksheets with answer key are essential
educational tools for students learning algebra. Polynomials form a
foundational concept in algebra, and understanding how to manipulate them
through addition and subtraction is crucial for progressing in mathematics.
This article will provide a comprehensive overview of polynomials, the
processes involved in adding and subtracting them, and present a worksheet
that can be used for practice along with an answer key.

Understanding Polynomials

Polynomials are algebraic expressions that consist of variables raised to
whole-number powers and coefficients. They can take various forms, and
understanding their structure is key to performing arithmetic operations on
them.

Definition and Structure

A polynomial is typically written in the form:
\[ P(x) =anx™ + a {n-1} x*{n-1} + \ldots + a 1 x + a 0 \]

Where:

- \( P(x) \) is the polynomial.

- \( an, a {n-1}, \ldots, a 1, a 0 \) are coefficients (real numbers).
- \( n\) is a non-negative integer that represents the degree of the
polynomial.

- \( x \) is the variable.

For example, \( 4x”3 - 2x™2 + 3x - 5 \) is a polynomial of degree 3, where
the coefficients are 4, -2, 3, and -5.

Types of Polynomials

Polynomials can be categorized based on their degree and the number of terms:

- Monomial: A polynomial with one term (e.g., \( 5x72 \)).

- Binomial: A polynomial with two terms (e.g., \( 3x™2 + 4x \)).

- Trinomial: A polynomial with three terms (e.g., \( x™2 - 3x + 2 \)).
- Quadratic: A polynomial of degree 2 (e.g., \( 2x™2 + 3x + 1 \)).

- Cubic: A polynomial of degree 3 (e.g., \( X3 - 4x™2 + 2 \)).



Adding Polynomials

Adding polynomials involves combining like terms. Like terms are terms that
contain the same variable raised to the same power.

Steps to Add Polynomials

1. Identify Like Terms: Group the terms that have the same variable and
power.

2. Combine the Coefficients: Add the coefficients of like terms together.
3. Write the Result: Combine the results into a new polynomial.

Example:

Add the polynomials \( P(x) = 3x™2 + 2x + 1 \) and \( Q(x) = 4x™2 + 5x - 3
\):

1. Identify like terms:
\( 3x72 \) and \( 4x72 \)
\( 2x \) and \( 5x \)
\( 11\) and \( -3 \)

2. Combine coefficients:

-\N(3+4=7)\)
-\N(2+5=7))
-\N(1-3=-2))

3. Write the result:
\[ P(x) + Q(x) = 7x™2 + 7x - 2 \]

Subtracting Polynomials

Subtracting polynomials is similar to adding them, with the key difference
being that we subtract the coefficients of the like terms.

Steps to Subtract Polynomials

1. Identify Like Terms: Group the terms with the same variable and power.
2. Subtract the Coefficients: Subtract the coefficients of like terms.
3. Write the Result: Combine the results into a new polynomial.

Example:

Subtract \( Q(x) \) from \( P(x) \):



\[ P(x) - Q(x)

(3?2 + 2x + 1) - (4x"2 + 5x - 3) \]

1. Rewrite it:
\[ P(x) - Q(x)

3Xx™2 + 2x + 1 - 4x™2 - 5x + 3 \]

N

. Identify like terms:

- \( 3x”2 \) and \( -4x"2 \)
- \( 2x \) and \( -5x \)
-\( 1\) and \( 3\)

ubtract coefficients:
4 -1\)
5=-31\)
3 4 \)
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4, Write the result:
\[ P(x) - Q(x) = -x2 - 3x + 4 \]

Adding and Subtracting Polynomials Worksheet

To reinforce the concepts of adding and subtracting polynomials, here is a
worksheet with practice problems.

Worksheet:
1. Add the following polynomials:

\( A(X) = 2x™3 + 3x™2 - 4 \)
- \( B(x) = x*3 - 2x™2 + 5 \)

2. Subtract the following polynomials:
- \( C(x) 574 + 3x"3 - x + 2 \)
- \( D(x) 2X™4 - 4x™3 + 1 \)

3. Add the following polynomials:
- \( E(x) = -x*2 + 7x + 3 \)
- \( F(x) =4x"2 - 2x - 5\)

4. Subtract the following polynomials:
- \( G(x) 6x"3 - 4x"2 + x - 3 \)
- \( H(x) 2x~3 + 3x - 2 \)

5. Add the following polynomials:
-\N( I(x) =3x™2 + 2x + 1)
- \( J(x) = -x*2 + 5x - 4\)



Answer Key

Now let’s provide the answers to the worksheet problems.

1. Adding A(x) and B(x):
\N[ A(X) + B(x) = (2x*3 + 3x™2 - 4) + (X™3 - 2x™2 + 5) = 3x™3 + x™2 + 1 \]

2. Subtracting C(x) and D(x):
\[ C(x) - D(x) = (5x™ + 3x™3 - x + 2) - (2x™ - 4x™3 + 1) = 3x™M + 7x"3 - X
+ 1 \]

3. Adding E(x) and F(x):
\[ E(x) + F(x) = (-x™2 + 7x + 3) + (4x™2 - 2x - 5) = 3x™2 + 5x - 2 \]

4. Subtracting G(x) and H(x):
\[ G(x) - H(x) = (6x"3 - 4x™2 + X - 3) - (2x™3 + 3x - 2) = 4x"3 - 4x™2 - 2 \]

5. Adding I(x) and J(x):
\N[ I(x) + J(x) = (3x™2 + 2x + 1) + (-Xx*2 + 5x - 4) = 2x™2 + 7x - 3 \]

Conclusion

Understanding how to add and subtract polynomials is an essential skill in
algebra. The process involves identifying like terms, combining coefficients,
and writing the resultant polynomial. The provided worksheet and answer key
can serve as a helpful resource for students to practice these operations.
Mastery of these skills will build a solid foundation for more advanced
mathematical concepts, making it crucial for students to engage in such
exercises regularly.

Frequently Asked Questions

What is a polynomial, and how can it be defined in a
mathematical context?

A polynomial is a mathematical expression consisting of variables (often
denoted as x) raised to whole number powers, coefficients, and the operations
of addition, subtraction, and multiplication. For example, 4x"3 + 3x™2 - 2Xx +
1 is a polynomial.

How do you add two polynomials together?

To add two polynomials, combine like terms by adding their coefficients. For
example, to add (2x"2 + 3x + 4) and (x~2 + 5), you would combine the x"2
terms (2x72 + x™2 = 3x™2), the x terms (3x + 0 = 3x), and the constant terms



(4 +5=29), resulting in 3x™2 + 3x + 9.

What is the process for subtracting polynomials?

To subtract polynomials, you distribute the negative sign across the
polynomial being subtracted and then combine like terms. For example, to
subtract (x*2 + 3x) from (5x”2 + 4), rewrite it as (5x™2 + 4) - (x"2 + 3x),
which simplifies to (5x72 - x™2) + (4 - 3x) = 4x™2 - 3x + 4.

What should a worksheet on adding and subtracting
polynomials include?

A worksheet on adding and subtracting polynomials should include a variety of
problems with different degrees of polynomials, space for students to show
their work, and possibly a section for word problems. Additionally, an answer
key at the end is essential for self-assessment.

How can teachers assess students' understanding of
adding and subtracting polynomials using a
worksheet?

Teachers can assess understanding by reviewing students' answers for
accuracy, checking their ability to combine like terms correctly, and
evaluating their problem-solving process. They can also include questions
that require explanation of steps taken to encourage a deeper understanding
of the concepts.
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