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Determining whether a number is divisible by another is a fundamental aspect of number theory and basic
arithmetic. In particular, understanding whether 165 is divisible by 15 involves applying divisibility rules,
performing division, and analyzing the factors involved. This article will explore the concept thoroughly,
guiding you through the process step by step, and providing insights into the underlying mathematical
principles.

Understanding Divisibility

Before delving into whether 165 is divisible by 15, it is essential to understand what divisibility means in
mathematics.

What Is Divisibility?

Divisibility refers to whether one number can be divided by another without leaving a remainder.
Formally, a number a is divisible by a number b if:

- There exists an integer k such that a = b × k.

If such an integer k exists, then a is divisible by b; otherwise, it is not.

Why Is Divisibility Important?

Divisibility rules help simplify calculations, factor numbers, and solve various mathematical problems
efficiently. They are especially useful in simplifying fractions, finding common factors, and solving
equations.

Divisibility Rules for 3 and 5

Since 15 is a composite number made up of prime factors 3 and 5, testing divisibility by these prime
numbers can help determine divisibility by 15.



Divisibility by 3

A number is divisible by 3 if the sum of its digits is divisible by 3.

- Example: For 165, the digits are 1, 6, and 5.
- Sum: 1 + 6 + 5 = 12.
- Since 12 is divisible by 3 (12 ÷ 3 = 4), 165 is divisible by 3.

Divisibility by 5

A number is divisible by 5 if it ends with a 0 or 5.

- Example: 165 ends with a 5, so 165 is divisible by 5.

Applying the Divisibility Rules for 15

Given that 15 is the product of 3 and 5, a number is divisible by 15 if and only if:

- It is divisible by 3, and
- It is divisible by 5.

Checking 165 for Divisibility by 15

Based on the above rules:

1. Divisible by 3? Yes, because the sum of digits (12) is divisible by 3.
2. Divisible by 5? Yes, because the number ends with a 5.

Since 165 satisfies both conditions, it is divisible by 15.

Performing the Division

While the divisibility rules provide a quick check, performing direct division confirms the result.



Division Calculation

Divide 165 by 15:

165 ÷ 15 = 11.

Because the result is an integer with no remainder, 165 is divisible by 15.

Conclusion of the Division

- The quotient is 11.
- The division confirms that 165 = 15 × 11.
- Therefore, 165 is divisible by 15.

Factorization Approach

Another way to determine divisibility is through prime factorization.

Prime Factorization of 165

Let's factor 165 into its prime components:

- 165 ÷ 3 = 55.
- 55 ÷ 5 = 11.
- 11 is a prime number.

So, the prime factorization is:

165 = 3 × 5 × 11.

Prime Factors and Divisibility by 15

Since 15 = 3 × 5, and 165 contains both these factors, it is divisible by 15.

Conclusion:



- Because the prime factors of 165 include all factors of 15, the divisibility holds.

Summary and Final Verdict

To summarize:

- The divisibility rules for 3 and 5 confirm that 165 is divisible by both.
- Direct division yields 165 ÷ 15 = 11, an integer.
- Prime factorization shows 165 contains 3 and 5 as factors, confirming divisibility by 15.

Therefore, the answer is: Yes, 165 is divisible by 15.

Additional Insights and Practical Applications

Understanding the divisibility of numbers like 165 by 15 is useful beyond theoretical mathematics. It has
practical applications in:

- Simplifying fractions: Knowing that 165/15 simplifies to 11.
- Cryptography: Factoring numbers for encryption algorithms.
- Number pattern recognition: Recognizing divisible patterns in larger datasets.
- Educational purposes: Teaching students about divisibility rules and prime factorization.

Common Mistakes to Avoid

- Assuming divisibility without checking: Always verify using rules or actual division.
- Confusing factors: Remember that being divisible by 3 and 5 individually does not necessarily mean
divisibility by 15 unless both conditions are satisfied.
- Overlooking the last digit rule for 5: A number ending with 0 or 5 is divisible by 5.

Conclusion

Determining whether 165 is divisible by 15 involves understanding and applying basic divisibility rules,
performing straightforward division, and analyzing prime factors. All these methods confirm that 165 is
indeed divisible by 15, with the division resulting in a clean, integer quotient of 11. This example
illustrates the interconnectedness of divisibility rules, prime factorization, and division, enriching our
understanding of fundamental arithmetic concepts.



Frequently Asked Questions

Is 165 divisible by 15?
Yes, 165 is divisible by 15.

How can I check if 165 is divisible by 15?
You can check if 165 is divisible by 15 by dividing 165 by 15 and seeing if the result is a whole number.
Since 165 ÷ 15 = 11, which is a whole number, 165 is divisible by 15.

What is the quotient when 165 is divided by 15?
The quotient is 11 because 165 ÷ 15 = 11.

What is the remainder when 165 is divided by 15?
The remainder is 0 because 165 is exactly divisible by 15.

Can any multiple of 15 be divided evenly into 165?
Yes, since 165 is a multiple of 15 itself, it is divisible by 15 without any remainder.

Is 165 a prime number related to divisibility by 15?
No, 165 is not a prime number; it's divisible by multiple numbers, including 15.

What are some other numbers divisible by 15?
Some examples include 30, 45, 60, 75, and 90, all of which are multiples of 15.

How does the divisibility rule for 15 work?
A number is divisible by 15 if it is divisible by both 3 and 5. Since 165 meets both criteria, it is divisible by
15.

Is 165 divisible by 5 and 3 separately?
Yes, 165 is divisible by 5 because it ends with a 5, and divisible by 3 because the sum of its digits (1 + 6 + 5
= 12) is divisible by 3. Therefore, it's divisible by 15.



Additional Resources
Is 165 Divisible By 15?

Determining whether a number is divisible by another is a fundamental concept in mathematics, often
serving as a gateway to more complex topics like factors, multiples, and number theory. Among the
myriad of division problems students and enthusiasts encounter, one common question is: Is 165 divisible by
15? While it might seem straightforward at first glance, exploring this question thoroughly reveals
interesting patterns and rules in divisibility. This article delves into the specifics of divisibility, the methods
to verify it, and the significance of understanding such concepts.

---

Understanding Divisibility: The Basics

Divisibility is a basic property in mathematics that determines whether one number can be divided by
another without leaving a remainder. In simple terms, if dividing a number \( N \) by another number \(
D \) results in an integer quotient with no leftover, then \( N \) is divisible by \( D \).

Example:
- 20 divided by 5 equals 4, with no remainder, so 20 is divisible by 5.
- 22 divided by 5 equals 4 with a remainder of 2, so 22 is not divisible by 5.

The essential question is: Is 165 divisible by 15? To answer this, we need to understand both the properties
of the numbers involved and the methods to verify divisibility.

---

Prime Factorization and Divisibility

One of the most reliable methods for testing divisibility is through prime factorization. Prime factorization
involves breaking down a number into its basic prime components, which can then be compared to the
divisor’s factors.

Prime Factorization of 165
Let's find the prime factors of 165:

1. Divide by 3:
165 ÷ 3 = 55
2. Divide 55 by 5:
55 ÷ 5 = 11
3. 11 is a prime number itself.



Thus, the prime factorization of 165 is:

165 = 3 × 5 × 11

Prime Factorization of 15
Next, factor 15:

15 = 3 × 5

---

Divisibility Through Prime Factors

To determine if 165 is divisible by 15, compare their prime factorizations:

- 165 = 3 × 5 × 11
- 15 = 3 × 5

Since 15’s prime factors (3 and 5) are both present in 165's prime factors, and 165 contains all the prime
factors of 15, it follows that 165 is divisible by 15.

Key Point:
If the prime factors of the divisor are all contained within the prime factors of the dividend, then the
dividend is divisible by the divisor.

---

Using Divisibility Rules

Apart from prime factorization, divisibility rules offer quick ways to verify whether a number is divisible
by specific divisors.

Divisibility Rule for 15
Since 15 is the product of 3 and 5, a number is divisible by 15 if and only if it is divisible by both 3 and 5.

- Divisible by 3: The sum of the digits is divisible by 3.
- Divisible by 5: The last digit is 0 or 5.

Applying the Rules to 165
- Sum of digits: 1 + 6 + 5 = 12
Since 12 is divisible by 3, 165 is divisible by 3.
- Last digit: 5
Since it ends with 5, 165 is divisible by 5.



Because 165 satisfies both conditions, it is divisible by 15.

---

Performing the Division: Long Division Method

Another straightforward approach is to perform the actual division:

165 ÷ 15 = ?

Let's compute:

- 15 × 11 = 165

Since the product is exactly 165, the division yields an integer quotient with no remainder.

Result:
165 ÷ 15 = 11

Therefore, 165 is divisible by 15.

---

Practical Significance of Understanding Divisibility

Beyond pure mathematics, understanding divisibility has practical applications:

- In Financial Calculations: Distributing items evenly, such as dividing 165 candies among 15 children,
results in each getting 11 candies.

- In Coding and Computer Science: Divisibility rules help optimize algorithms and validate data.

- In Problem Solving and Puzzles: Recognizing divisibility patterns simplifies complex calculations.

- In Real-World Measurements: Ensuring quantities are divisible by certain units, such as measuring
lengths or weights.

---

Summary of Key Takeaways

- 165 is divisible by 15 because:
- The prime factors of 15 (3 and 5) are contained within those of 165.



- 165 meets the divisibility criteria for both 3 and 5.
- Long division confirms 165 ÷ 15 = 11, with no remainder.

- Divisibility rules provide quick mental checks, while prime factorization offers a solid mathematical
foundation for verification.

- Practical applications of divisibility are widespread, making it a crucial concept beyond the classroom.

---

Conclusion

The question "Is 165 divisible by 15?" might seem simple at first glance, but exploring it thoroughly reveals
the elegance of mathematical rules and properties that govern numbers. Using prime factorization,
divisibility rules, and direct division, one can confidently determine that indeed, 165 is divisible by 15.
Understanding such concepts is not only fundamental for students but also valuable in diverse real-world
scenarios where dividing quantities evenly and verifying divisibility are essential. Whether you're solving
a math problem, planning resources, or analyzing data, knowing how to verify divisibility empowers you
with a vital mathematical tool.
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