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When learning how to factor quadratic expressions, students often encounter
challenges that lead to mistakes. One common problem involves errors in the
process of factoring quadratic trinomials, especially when the expression
appears straightforward but contains subtle complexities. In this article, we
will examine the specific error made by a student while factoring the
quadratic expression 2x^2 + 11x + 15, analyze the root cause of the mistake,
and provide a step-by-step correction process. This approach aims to improve
understanding for students struggling with quadratic factoring and to clarify
common misconceptions.

Understanding the Quadratic Expression: 2x^2 +
11x + 15

Before identifying the mistake, it’s essential to understand the structure of
the quadratic expression in question.

Standard Form of a Quadratic
- The quadratic is written as ax^2 + bx + c, where:
- a = 2
- b = 11
- c = 15

Goals in Factoring
- To express the quadratic as a product of two binomials:
- (mx + n)(px + q)
- Such that:
- m p = a = 2
- n q = c = 15
- m q + n p = b = 11

Common Mistakes When Factoring 2x^2 + 11x + 15

Many students attempt to factor quadratic trinomials using different methods,
but errors often occur during the process. The most frequent mistake involves
misidentifying the pairs of factors for the constant term or misapplying the
middle term to find the correct binomials.



Typical Student Error: Incorrect Factor Pair
Selection
- The student might try to find two numbers that multiply to 15 but overlook
the coefficients involved with 2x^2.
- For example, choosing (3, 5) because 3 5 = 15, ignoring the coefficient of
x^2.

Consequence of the Mistake
- This leads to an incorrect factorization such as:
- (2x + 3)(x + 5)
- Which, when expanded, yields:
- 2x^2 + 10x + 3x + 15 = 2x^2 + 13x + 15
- The middle term, 13x, does not match the original 11x, revealing the
mistake.

Step-by-Step Correct Factoring Process

To correctly factor 2x^2 + 11x + 15, follow these steps systematically.

Step 1: Identify the coefficients
- a = 2
- b = 11
- c = 15

Step 2: Find two numbers that multiply to a c = 2 15
= 30
- The product is 30.
- Find factor pairs of 30:
- (1, 30)
- (2, 15)
- (3, 10)
- (5, 6)

Step 3: Find two numbers that add to b = 11
- Among the pairs, which sum to 11?
- (5, 6) because 5 + 6 = 11.

Step 4: Rewrite the middle term using these two
numbers
- Break down 11x into 5x + 6x:
- 2x^2 + 5x + 6x + 15



Step 5: Factor by grouping
- Group the terms:
- (2x^2 + 5x) + (6x + 15)

- Factor out common factors in each group:
- From the first group: x(2x + 5)
- From the second group: 3(2x + 5)

Step 6: Factor out the common binomial factor
- Both groups contain (2x + 5), so factor it out:
- (2x + 5)(x + 3)

Final Factored Form and Verification

The correct factorization of 2x^2 + 11x + 15 is:

Factored form: (2x + 5)(x + 3)

Verification by expansion:

- Expand the binomials:
- (2x + 5)(x + 3) = 2x x + 2x 3 + 5 x + 5 3
- = 2x^2 + 6x + 5x + 15
- = 2x^2 + 11x + 15

This confirms the correctness of the factorization.

Common Pitfalls and How to Avoid Them

Understanding where students typically go wrong helps in preventing errors
during factoring.

1. Overlooking the Coefficient of x^2
- Students may assume the leading coefficient is 1 and attempt to use simple
factors of 15.
- Correction: Always consider the coefficient a and multiply it by c to find
the critical product for factor pairs.

2. Choosing Incorrect Factor Pairs
- Picking pairs that do not satisfy both multiplication and addition
conditions.
- Correction: List all factor pairs of a c and test which pair sums to b.



3. Forgetting to Use Grouping
- Not breaking the middle term into two parts for easier factoring.
- Correction: Use the "splitting the middle term" method to facilitate
grouping.

4. Misapplying the Method
- Attempting to directly factor without considering all factor pairs or
without rewriting the middle term.
- Correction: Follow a structured approach to avoid skipping steps or making
assumptions.

Summary and Key Takeaways

Factoring quadratic expressions like 2x^2 + 11x + 15 requires a systematic
approach:
- Multiply the leading coefficient (a) by the constant term (c).
- Find factor pairs of this product that add up to the middle coefficient
(b).
- Rewrite the middle term using these factors.
- Factor by grouping.
- Verify the factored form through expansion.

By following these steps diligently, students can avoid common errors and
arrive at the correct factorization confidently.

Conclusion

The mistake made by many students when factoring 2x^2 + 11x + 15 often stems
from overlooking the importance of the coefficient of x^2 and misidentifying
factor pairs. The correct approach involves multiplying a and c, finding
suitable factor pairs, rewriting the middle term, and then factoring by
grouping. Practicing this method enhances understanding and reduces errors,
leading to mastery in quadratic factoring. Remember, patience and a clear
step-by-step process are key to solving these problems accurately.

Frequently Asked Questions

What is the common mistake students make when
factoring 2x^2 + 11x + 15?

A common mistake is incorrectly identifying the factors or misapplying the
factoring method, such as mixing up the middle term or failing to correctly
split the middle term during factorization.

How should you correctly factor the quadratic 2x^2 +



11x + 15?

First, find two numbers that multiply to 215=30 and add to 11, which are 5
and 6. Rewrite the middle term: 2x^2 + 5x + 6x + 15, then factor by grouping
to get (2x + 3)(x + 5).

What is a common error students make when applying
the grouping method in this problem?

Students may incorrectly group terms or forget to factor out the greatest
common factor from each group, leading to incorrect factors.

How can students verify their factored form is
correct?

They can expand the factored form to check if it simplifies back to the
original quadratic, ensuring their factors are accurate.

Why is it important to find two numbers that multiply
to 30 and add to 11 in this problem?

Because these two numbers help split the middle term correctly, which is
essential for accurate factorization of the quadratic.

What should students do if they end up with non-
integer factors after factoring?

They should verify their calculations, consider factoring out any common
factors, or use the quadratic formula if factoring proves difficult.

What correction should be made if a student
incorrectly factors 2x^2 + 11x + 15 as (2x + 3)(x +
5)?

This factorization is actually correct; if a student made an error, it might
be in the initial step of identifying the correct pair of numbers or in
expanding the factors. Rechecking the multiplication confirms it is correct.

Additional Resources
Describe And Correct The Error A Student Made In Factoring 2x^2 + 11x + 15

In the realm of algebra, factoring quadratic expressions is a fundamental
skill that often challenges students as they learn to manipulate and simplify
mathematical expressions. Recently, a student attempted to factor the
quadratic expression 2x² + 11x + 15 but encountered an error that hindered
the correct solution. This article aims to analyze the student's mistake,
explain the correct factoring process, and provide clear guidance to avoid
similar errors in the future.

---



Understanding the Quadratic Expression

Before delving into the student's error, it is essential to understand the
structure of the quadratic expression in question:

2x² + 11x + 15

This quadratic is a trinomial, which can generally be factored into the
product of two binomials:

(ax + b)(cx + d)

where `a`, `b`, `c`, and `d` are constants to be determined.

The standard form of factoring involves identifying two numbers that satisfy
specific conditions related to the coefficients:

- The product of these two numbers should equal the product of the quadratic
coefficient (2) and the constant term (15), which is 2 × 15 = 30.
- Their sum should equal the linear coefficient, 11.

This systematic approach simplifies the process and helps avoid common
pitfalls.

---

The Student’s Approach and the Error

The Student’s Initial Method

The student likely attempted to factor the quadratic directly, perhaps by
trial and error or by applying the "splitting the middle term" method. For
example, they might have tried to find two numbers that multiply to 30 and
add to 11.

The Error Made

Suppose the student identified 5 and 6 as the two numbers because:

- 5 × 6 = 30
- 5 + 6 = 11

which satisfy the conditions. However, the student then proceeded to factor
the quadratic as:

(2x + 5)(x + 3)

and claimed the expansion would result in the original quadratic.

But here's where the mistake occurs:

Let's verify whether this factorization is correct by expanding:

(2x + 5)(x + 3) = 2x·x + 2x·3 + 5·x + 5·3 = 2x² + 6x + 5x + 15 = 2x² + 11x +
15

At first glance, this appears correct. However, the initial approach assumes
the middle term splitting method is straightforward with these factors, which
is sometimes misleading, especially when coefficients are involved.



The Actual Error

The core mistake is in matching the factors to the original quadratic without
considering the coefficients properly. In particular:

- The student overlooked that the coefficients of the binomials must multiply
to give the original quadratic's leading coefficient.
- They assumed that simply finding two numbers that multiply to 30 and sum to
11 is sufficient, but did not verify whether the factors correspond to the
correct binomial structure considering the leading coefficient 2.

In this case, the factorization (2x + 5)(x + 3) indeed produces the original
quadratic, so was this a mistake? Let's verify carefully.

---

Step-by-Step Correct Factoring Process

Step 1: Multiply the quadratic coefficient and the constant term

- 2 × 15 = 30

Step 2: Find two numbers that multiply to 30 and add to 11

- Factors of 30: 1 & 30, 2 & 15, 3 & 10, 5 & 6

- Which pair sums to 11? 5 + 6 = 11

Step 3: Rewrite the middle term using these numbers

Using 5 and 6:

2x² + 5x + 6x + 15

Step 4: Factor by grouping

Group terms:

(2x² + 5x) + (6x + 15)

Factor each group:

x(2x + 5) + 3(2x + 5)

Now, factor out the common binomial:

(2x + 5)(x + 3)

Step 5: Verify the factorization

Expand:

(2x + 5)(x + 3) = 2x·x + 2x·3 + 5·x + 5·3 = 2x² + 6x + 5x + 15 = 2x² + 11x +
15

This confirms that the factorization is correct.

---



Common Mistakes in Factoring Quadratics and How to Avoid Them

While the above process appears straightforward, students often make mistakes
such as:

1. Misidentifying the Pair of Numbers

Students may select incorrect pairs that do not satisfy both conditions
simultaneously, especially when the coefficients are involved.

Tip: Always verify that the pair of numbers:

- Multiplies to the product of the quadratic coefficient and the constant
term.
- Adds to the middle coefficient.

2. Ignoring the Coefficient of the Leading Term

Students might attempt to factor quadratics as if they are simple binomials,
neglecting the coefficient of `x²`.

Tip: Use the method of splitting the middle term carefully, considering the
leading coefficient, and factoring by grouping accordingly.

3. Relying solely on Trial and Error

Trial and error can be inefficient and error-prone, especially for more
complex quadratics.

Tip: Use systematic methods like the AC method or splitting the middle term
for clarity and accuracy.

---

Corrected Approach Summary

To accurately factor quadratics like 2x² + 11x + 15, follow these steps:

- Multiply the leading coefficient (2) and the constant term (15) to get 30.
- Find two numbers that multiply to 30 and add to 11 (which are 5 and 6).
- Rewrite the middle term as 5x + 6x.
- Factor by grouping:

- Group as (2x² + 5x) + (6x + 15).
- Factor each group:

- x(2x + 5) + 3(2x + 5).

- Factor out the common binomial:

- (2x + 5)(x + 3).

- Verify by expansion to ensure correctness.

---

Practical Tips for Students

- Always verify your factors by expanding the factored form to check if it



matches the original quadratic.
- When coefficients are involved, avoid oversimplifying the process; instead,
follow systematic methods.
- Practice with different quadratic forms to build confidence and recognize
patterns.
- Use tools like the AC method or quadratic formula as backup when factoring
becomes complex.

---

Conclusion

Factoring quadratics is a skill that, when learned systematically, becomes a
powerful tool in algebra. The student's error in factoring 2x² + 11x + 15
often stems from misidentifying the pair of numbers or neglecting the role of
coefficients. By understanding the proper process—multiplying the leading
coefficient and constant, finding the right pair of numbers, rewriting the
middle term, and factoring by grouping—students can avoid these common
pitfalls. With practice and careful verification, mastering quadratic
factoring not only enhances mathematical proficiency but also builds
confidence in tackling more advanced algebraic concepts.
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