
factoring trinomials when a is not 1
worksheet
Factoring trinomials when a is not 1 is a vital skill in algebra that many students
encounter when dealing with quadratic equations. This process involves breaking down a
trinomial of the form \( ax^2 + bx + c \) into two binomial factors, where \( a \) is not equal
to 1. Understanding how to factor these trinomials is essential for solving quadratic
equations, simplifying expressions, and graphing parabolas. In this article, we will discuss
the methodology for factoring these types of trinomials, provide examples, and offer a
worksheet for practice.

Understanding the Structure of Trinomials

A trinomial is a polynomial that consists of three terms. The standard form of a quadratic
trinomial is:

\[
ax^2 + bx + c
\]

Here:
- \( a \) is the coefficient of \( x^2 \)
- \( b \) is the coefficient of \( x \)
- \( c \) is the constant term

When \( a \) is greater than 1, the factoring process becomes slightly more complex than
when \( a = 1 \).

Steps for Factoring Trinomials When a is Not 1

To successfully factor a trinomial where \( a \) is not equal to 1, follow these steps:

Step 1: Multiply \( a \) and \( c \)

Start by multiplying the coefficient \( a \) by the constant term \( c \). This product will help
in identifying the factors later on.

Step 2: Identify Factors of \( ac \)

Next, you need to find two numbers that:



- Multiply to give \( ac \)
- Add up to \( b \)

This is a critical step, as these two numbers will guide you in breaking down the middle
term.

Step 3: Rewrite the Trinomial

Using the two numbers identified in Step 2, rewrite the trinomial by splitting the middle
term \( bx \) into two terms.

Step 4: Factor by Grouping

Group the terms into two pairs and factor out the greatest common factor (GCF) from each
pair. This should lead you to two binomials.

Step 5: Verify Your Factors

Finally, multiply the binomials back together to ensure they yield the original trinomial. This
verification step is crucial to confirm that the factoring process was done correctly.

Example of Factoring a Trinomial

Let’s illustrate the steps with an example.

Example: Factor the trinomial \( 6x^2 + 11x + 3 \).

Step 1: Multiply \( a \) and \( c \)

Here, \( a = 6 \) and \( c = 3 \). Therefore, \( ac = 6 \times 3 = 18 \).

Step 2: Identify Factors of \( ac \)

We need two numbers that multiply to 18 and add to 11. The suitable pair is 9 and 2, since:

\[
9 \times 2 = 18 \quad \text{and} \quad 9 + 2 = 11
\]



Step 3: Rewrite the Trinomial

Now, rewrite \( 6x^2 + 11x + 3 \) as:

\[
6x^2 + 9x + 2x + 3
\]

Step 4: Factor by Grouping

Group the terms:

\[
(6x^2 + 9x) + (2x + 3)
\]

Now factor out the GCF from each group:

\[
3x(2x + 3) + 1(2x + 3)
\]

This gives us:

\[
(3x + 1)(2x + 3)
\]

Step 5: Verify Your Factors

To confirm, expand \( (3x + 1)(2x + 3) \):

\[
3x \cdot 2x + 3x \cdot 3 + 1 \cdot 2x + 1 \cdot 3 = 6x^2 + 9x + 2x + 3 = 6x^2 + 11x + 3
\]

Thus, the factors are correct.

Common Mistakes in Factoring Trinomials

When factoring trinomials where \( a \) is not 1, students often make a few common
mistakes. Here are some to watch out for:



Forgetting to multiply \( a \) and \( c \).

Choosing incorrect pairs of numbers that do not meet both criteria (multiplication and
addition).

Failing to factor out the GCF correctly.

Neglecting to verify the factors by expanding them back.

Practice Worksheet: Factoring Trinomials When a
is Not 1

To reinforce the concepts learned, here is a practice worksheet. Factor the following
trinomials:

1. \( 2x^2 + 7x + 3 \)
2. \( 3x^2 + 8x + 4 \)
3. \( 4x^2 + 13x + 3 \)
4. \( 5x^2 + 19x + 6 \)
5. \( 6x^2 + 11x + 4 \)

Answers:

1. \( (2x + 1)(x + 3) \)
2. \( (3x + 2)(x + 2) \)
3. \( (4x + 1)(x + 3) \)
4. \( (5x + 3)(x + 2) \)
5. \( (3x + 2)(2x + 2) \)

Conclusion

Factoring trinomials when \( a \) is not 1 is an essential algebraic skill that can be mastered
with practice and understanding of the steps involved. By following the outlined process,
students can effectively break down complex quadratic expressions into simpler binomials,
making it easier to solve equations and analyze quadratic functions. With continued
practice using worksheets and examples, students will gain confidence and proficiency in
factoring trinomials, paving the way for success in algebra and beyond.

Frequently Asked Questions



What is the first step in factoring trinomials when the
leading coefficient (a) is not 1?
The first step is to multiply the leading coefficient (a) by the constant term (c) in the
trinomial.

How do you find two numbers that help in factoring a
trinomial where a is not 1?
You need to find two numbers that multiply to the product of a and c, and add up to the
middle coefficient (b).

What is the general form of a trinomial when a is not 1?
The general form is ax^2 + bx + c, where a, b, and c are constants and a is not equal to 1.

Can you provide an example of factoring a trinomial
where a is not 1?
Sure! For example, to factor 2x^2 + 8x + 6, first we find two numbers that multiply to 2 6
= 12 and add to 8, which are 6 and 2. Thus, we can rewrite the trinomial as 2x^2 + 6x +
2x + 6, and then factor by grouping.

What should you do if the trinomial cannot be factored
using integers?
If the trinomial cannot be factored using integers, you can use the quadratic formula to find
the roots or check if it is a prime polynomial.

Is there a specific method to check if your factoring of
the trinomial is correct?
Yes, you can check your factoring by multiplying the factors back together to see if you
return to the original trinomial.
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