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Understanding how to rewrite algebraic expressions as the product of prime factors is a fundamental skill in
mathematics, especially in number theory and algebra. In this article, we will explore the step-by-step process
to express the given expression, 3(6+5), as the product of two prime factors. This process involves simplifying
the expression first, identifying prime numbers, and then breaking down composite numbers into their prime
components. By mastering this skill, students and enthusiasts can deepen their understanding of factorization,
prime numbers, and algebraic manipulation.

Understanding the Expression 3(6+5)

Before we delve into the factorization process, it is essential to understand the structure of the given
expression.

Breaking Down the Expression

The expression is written as:
- 3(6+5)

This is a product of 3 and the sum of 6 and 5. The first step is to simplify the expression inside the parentheses:
- 6 + 5 = 11

Therefore, the expression simplifies to:
- 3 × 11

Now, the problem becomes: how to express 3 × 11 as a product of two prime factors.

Step-by-Step Process to Rewrite as a Product of Two Prime
Factors

The process involves several key steps:
1. Simplify the expression
2. Factorize each component into prime factors
3. Express the entire product as a product of prime factors

Let's explore each step in detail.

Step 1: Simplify the Expression

As shown earlier:
- 6 + 5 = 11

Thus, the simplified form is:
- 3 × 11



This step reduces the problem to prime factorization of the product 3 × 11.

Step 2: Prime Factorization of Each Component

Next, identify whether the numbers involved are prime or composite:

- 3: Is 3 a prime number? Yes.
- 11: Is 11 a prime number? Yes.

Since both are prime, the prime factorization of the entire expression is straightforward.

Step 3: Express the Expression as a Product of Two Prime Factors

Given the prime nature of 3 and 11:
- The expression 3(6+5) simplifies to 3 × 11
- Both 3 and 11 are prime numbers

Therefore, the expression as a product of two prime factors is:
- 3 × 11

This completes the process, and the expression is fully factored into prime factors.

Additional Insights and Variations

While the specific expression in question simplifies to a product of two primes, similar problems often involve
more complex numbers, requiring more advanced factorization techniques.

Factorization of Larger Numbers

For larger numbers, prime factorization involves:

- Dividing the number successively by prime numbers starting from 2
- Continuing until the quotient is 1
- Expressing the original number as a product of these prime factors

Example:

Factor 60 into prime factors:

- 60 ÷ 2 = 30
- 30 ÷ 2 = 15
- 15 ÷ 3 = 5
- 5 is prime

Thus, prime factorization of 60 is:
- 2 × 2 × 3 × 5

Prime factorization notation:

- 60 = 2² × 3 × 5



Prime Factorization of Algebraic Expressions

In algebra, factorization often involves expressions with variables. The goal is to break down the expression
into irreducible factors, ideally prime numbers or prime polynomials.

Example:

Factor 12x:

- 12 = 2² × 3
- Therefore, 12x = 2² × 3 × x

If x is a variable, this is considered prime with respect to numeric factors.

Common Mistakes to Avoid

When rewriting expressions as the product of prime factors, be cautious of the following:

- Misidentifying prime numbers: Remember that prime numbers are greater than 1 and only divisible by 1 and
themselves.
- Overlooking common factors: Always check for common factors before proceeding.
- Forgetting to check for prime factors: Ensure all composite numbers are fully broken down into prime factors.
- Ignoring the importance of simplification: Simplify the expression before factorization to make the process
easier.

Practical Applications of Factoring into Prime Factors

Understanding how to express numbers as the product of prime factors has numerous applications:

- Simplifying fractions by canceling common prime factors
- Finding least common multiples (LCM) and greatest common divisors (GCD)
- Solving algebraic equations involving factorizations
- Cryptography and digital security algorithms
- Analyzing number properties and patterns

Summary and Conclusion

In conclusion, rewriting the expression 3(6+5) as the product of two prime factors involves straightforward
steps:

1. Simplify the parentheses: 6 + 5 = 11
2. Recognize that both 3 and 11 are prime numbers
3. Express the original expression as the product of these prime numbers: 3 × 11

This process demonstrates the importance of simplifying expressions first and then breaking down each
component into prime factors. While this specific example is simple, the principles extend to more complex numbers
and algebraic expressions, reinforcing foundational skills in mathematics.

By mastering prime factorization and expression rewriting, students can improve their problem-solving abilities
and develop a deeper understanding of number properties and algebraic structures. Whether for academic
purposes, competitive exams, or real-world applications, these skills are essential tools in a mathematician’s



toolkit.
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Frequently Asked Questions

How do I rewrite the expression 3(6+5) as the product of two prime
factors?

First, simplify the expression: 3(6+5) = 3 × 11 = 33. Then, factor 33 into prime factors: 33 = 3 × 11. Both are
prime, so the expression as a product of two prime factors is 3 × 11.

What are the steps to express 3(6+5) as the product of two prime numbers?

Step 1: Simplify inside the parentheses: 6+5=11. Step 2: Multiply by 3: 3×11=33. Step 3: Factor 33 into prime
factors: 3 and 11. Therefore, the expression as the product of two primes is 3 and 11.

Can the expression 3(6+5) be rewritten as a product of two prime factors
directly?

Yes. First, evaluate the expression to get 33. Then, factor 33 into its prime factors: 3 and 11. Since both are
prime, the product of two prime factors is 3 and 11.

Is 3(6+5) already a product of two prime factors?

No. The expression simplifies to 33, which factors into 3 and 11, both prime. So, 33 is the product of the two
prime factors 3 and 11.

Why is it important to factor expressions like 3(6+5) into prime factors?

Factoring expressions into prime factors helps understand their fundamental building blocks, simplifies
calculations, and is essential in number theory, cryptography, and solving algebraic problems efficiently.

Additional Resources
Rewriting the expression 3(6+5) as the product of two prime factors is a fundamental concept in algebra and
number theory that encapsulates the process of simplifying an expression and understanding its prime
factorization. This process not only deepens mathematical comprehension but also enhances problem-solving
skills, especially in areas such as factoring, prime decomposition, and algebraic manipulation. Whether you're a
student striving to grasp basic concepts or an enthusiast exploring advanced mathematical ideas, mastering
this transformation provides a solid foundation for tackling more complex problems involving prime numbers and
algebraic expressions.

In this comprehensive review, we will delve into the step-by-step methodology of rewriting the given expression
as the product of two prime factors. We will explore the underlying principles, provide detailed explanations,
and analyze the significance of prime factorization in mathematics, emphasizing its applications and relevance.

---



Understanding the Expression: Breaking Down 3(6+5)

Before proceeding to the factorization, it is crucial to understand what the expression represents and how to
simplify it.

1. The Components of the Expression

The expression 3(6+5) involves:
- A coefficient 3, which is a prime number.
- An algebraic sum (6+5), which appears inside parentheses, indicating that the addition should be performed
first due to the order of operations (PEMDAS/BODMAS rules).

2. Simplifying the Expression

Applying the order of operations:
- Compute the sum inside parentheses: 6 + 5 = 11
- Multiply the result by 3: 3 × 11

Thus, the simplified form of the expression is:

3(6+5) = 3 × 11

This step is critical because it transforms the original expression into a straightforward multiplication
problem, which is the foundation for prime factorization.

---

Prime Factorization: Core Concepts and Significance

To rewrite any number as a product of prime factors, understanding prime factorization is essential.

1. What is Prime Factorization?

Prime factorization involves expressing a composite number as a product of prime numbers. Prime numbers are
numbers greater than 1 that have no divisors other than 1 and themselves. Every composite number can be
uniquely factored into primes, according to the Fundamental Theorem of Arithmetic.

2. Why Is Prime Factorization Important?

Prime factorization is fundamental in various mathematical domains:
- Simplifying fractions
- Finding least common multiples (LCM) and greatest common divisors (GCD)
- Solving Diophantine equations
- Cryptographic algorithms
- Analyzing number properties

In the context of rewriting an expression as the product of two prime factors, the focus is on the prime



decomposition of the resulting numbers.

---

Applying Prime Factorization to the Simplified Expression

Having simplified the expression to 3 × 11, the next step is to analyze the factors involved.

1. Prime Status of the Factors

- 3: Prime number
- 11: Prime number

Since both are prime, the expression 3 × 11 is already expressed as a product of two prime factors.

2. Expressing as the Product of Two Prime Factors

The original question asks: How do I rewrite 3(6+5) as the product of two prime factors?

Given the simplification:

3(6+5) = 3 × 11

And recognizing that both 3 and 11 are prime, the expression is already in the desired form.

Answer:

3(6+5) = 3 × 11

This is the prime factorization expressed as the product of two prime factors.

---

Alternative Approaches and Broader Context

While the straightforward approach suffices here, exploring alternative methods and broader implications can
deepen understanding.

1. Prime Factorization of More Complex Expressions

If the expression involved larger or composite numbers, the process would include:
- Breaking down composite factors into prime factors
- Repeatedly dividing by primes until only primes remain

For example, if the simplified expression was 6 × 15, then:
- 6 = 2 × 3
- 15 = 3 × 5



So, the entire expression factors into 2 × 3 × 3 × 5, which can be grouped as (2 × 3) × (3 × 5) or further
simplified depending on the context.

2. Prime Factors in Algebraic Expressions

In algebra, rewriting expressions as products of prime factors can help:
- Factor polynomial expressions
- Simplify algebraic fractions
- Find roots and zeros of functions

Although our current example is numeric, the principles extend to algebraic factorization.

3. Significance in Number Theory and Cryptography

Prime factorization underpins modern cryptography, especially in RSA encryption, where large composite
numbers are factored into primes to secure data.

---

Common Pitfalls and Clarifications

While the process appears straightforward in this case, there are common misunderstandings that learners
should be aware of.

1. Misinterpreting the Expression

- Always perform operations inside parentheses first.
- Confirm whether the expression involves addition, subtraction, multiplication, or division before proceeding.

2. Confusing Prime Factors with Factors

- Not all factors are prime; some may be composite.
- The goal is to break down composite factors into prime factors.

3. Ensuring Uniqueness of Prime Factorization

- The prime factorization of a number is unique up to the order of factors.
- Always check that all factors are prime before concluding.

---

Practical Applications and Educational Value

Understanding how to express an expression as a product of prime factors has practical benefits:



- Mathematics Education: Strengthens foundational skills in algebra and number theory.
- Problem-Solving: Aids in simplifying complex problems involving multiples and divisibility.
- Real-World Applications: Supports cryptographic security, data encoding, and algorithm development.

For students, mastering this process fosters analytical thinking and prepares them for advanced topics like
modular arithmetic, prime testing, and number theory proofs.

---

Conclusion: From Expression to Prime Factors

Rewriting the expression 3(6+5) as the product of two prime factors embodies a core mathematical
skill—simplification and prime decomposition. The process begins with evaluating the expression, simplifying it,
and then analyzing its factors to identify primes. In this case, the direct simplification yields 3 × 11, both prime
numbers, making the factorization straightforward.

This example underscores the importance of understanding prime numbers, the rules of algebraic manipulation,
and the fundamental theorem of arithmetic. Whether applied in pure mathematics, cryptography, or real-world
problem-solving scenarios, mastering the art of prime factorization enhances mathematical fluency and
analytical capability. As learners progress to more complex expressions, these foundational skills will serve
as invaluable tools in deciphering the structure of numbers and their relationships.

By systematically approaching such problems—simplifying expressions, verifying the primality of factors, and
understanding the broader significance—students and enthusiasts can develop a robust mathematical mindset
that appreciates the elegance and utility of prime factors in diverse contexts.
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