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Understanding the Highest Common Factor (HCF) of two numbers is fundamental in mathematics, especially in
topics related to fractions, simplifying ratios, and solving problems involving divisibility. In this article, we
delve into the concept of HCF, specifically focusing on finding the HCF of 210 and 308. We will explore
various methods to calculate the HCF, explain the importance of this mathematical concept, and provide step-
by-step solutions to ensure clarity and comprehension.

What Is The Highest Common Factor (HCF)?

The Highest Common Factor, also known as the Greatest Common Divisor (GCD), of two or more numbers is the
largest positive integer that divides each of the numbers without leaving a remainder. In simple terms, it is the
biggest number that is a common factor of all the given numbers.

Key Definitions and Concepts

Factor: A number that divides another number exactly without leaving a remainder.

Common Factor: A factor that is common to two or more numbers.

Highest Common Factor (HCF): The largest common factor among the numbers.

Why Is HCF Important?
Understanding the HCF has practical applications in various fields, including:

Simplifying fractions to their lowest terms.

Solving problems involving ratios and proportions.

Distributing items evenly among groups.

Determining the commonality in number patterns.

Factoring algebraic expressions.

Methods to Find the HCF of 210 and 308

There are several methods to compute the HCF of two numbers, including:



1. Listing Factors Method
This involves listing all factors of each number and identifying the largest common one.

2. Prime Factorization Method
Breaking each number into its prime factors and multiplying the common primes.

3. Euclidean Algorithm
A more efficient method using division to find the HCF.

In this article, we will explore each method with detailed steps applied to the numbers 210 and 308.

Calculating the HCF of 210 and 308 Using Different Methods

Method 1: Listing Factors

Step 1: List factors of 210
- 1, 2, 3, 5, 6, 7, 10, 14, 15, 21, 30, 42, 70, 105, 210

Step 2: List factors of 308
- 1, 2, 4, 7, 11, 14, 22, 44, 77, 154, 308

Step 3: Identify common factors
- 1, 2, 7, 14

Step 4: Largest common factor
- HCF = 14

Result: The HCF of 210 and 308 is 14 using the listing factors method.

---

Method 2: Prime Factorization

Step 1: Prime factorize 210
- 210 ÷ 2 = 105
- 105 ÷ 3 = 35
- 35 ÷ 5 = 7
- 7 is prime.

So, prime factors of 210:
- 210 = 2 × 3 × 5 × 7

Step 2: Prime factorize 308
- 308 ÷ 2 = 154
- 154 ÷ 2 = 77
- 77 ÷ 7 = 11
- 11 is prime.



Prime factors of 308:
- 308 = 2² × 7 × 11

Step 3: Identify common prime factors
- Common primes: 2 and 7

Step 4: Multiply the common primes with the lowest powers
- 2 (power 1)
- 7 (power 1)

HCF:
- 2 × 7 = 14

Result: Prime factorization confirms the HCF of 14.

---

Method 3: Euclidean Algorithm

The Euclidean Algorithm is an efficient way to find the HCF using successive division.

Step 1: Divide the larger number by the smaller
- 308 ÷ 210 = 1 quotient, remainder 98 (since 308 - 210 × 1 = 98)

Step 2: Replace the larger number with the smaller, and the smaller with the remainder
- Now, compute HCF of 210 and 98

Step 3: Divide 210 by 98
- 210 ÷ 98 = 2 quotient, remainder 14 (since 210 - 98 × 2 = 14)

Step 4: Continue with 98 and 14
- 98 ÷ 14 = 7 quotient, remainder 0

When the remainder becomes zero, the divisor at this step is the HCF, which is 14.

Result: The Euclidean Algorithm confirms that the HCF of 210 and 308 is 14.

Summary of Methods and Final Answer

| Method | HCF of 210 and 308 |
|----------------------------|-------------------|
| Listing Factors | 14 |
| Prime Factorization | 14 |
| Euclidean Algorithm | 14 |

All methods consistently show that the HCF of 210 and 308 is 14.

Applications of the HCF of 210 and 308

Knowing the HCF of 210 and 308 can be useful in various practical scenarios:
- Simplifying ratios involving 210 and 308, such as 210:308, to their lowest terms.
- Dividing items or resources equally among groups with sizes related to these numbers.



- Solving algebraic problems that involve these numbers as coefficients or constants.
- Factoring numbers to find common divisors in complex calculations.

Conclusion

Understanding how to find the Highest Common Factor (HCF) of two numbers like 210 and 308 is a valuable
skill in mathematics that enhances problem-solving capabilities. Through listing factors, prime factorization,
and the Euclidean Algorithm, we have demonstrated that the HCF of 210 and 308 is 14. Mastering these
methods enables students and professionals to simplify calculations, analyze number relationships, and solve a
wide range of mathematical problems efficiently.

By practicing these techniques regularly, one can develop a strong foundation in number theory and improve
overall mathematical proficiency. Whether used in academic settings, competitive exams, or real-world
applications, knowing the HCF is an essential component of mathematical literacy.

Frequently Asked Questions

What is the highest common factor (HCF) of 210 and 308?

The HCF of 210 and 308 is 14.

How do I find the HCF of 210 and 308?

To find the HCF of 210 and 308, prime factorize both numbers and identify the common prime factors. The HCF is
the product of these common factors, which is 14.

Can I use the Euclidean algorithm to find the HCF of 210 and 308?

Yes, the Euclidean algorithm is an efficient method. Applying it: 308 ÷ 210 = 1 remainder 98; then 210 ÷ 98 = 2
remainder 14; since 98 ÷ 14 = 7 with no remainder, the HCF is 14.

Why is 14 the HCF of 210 and 308?

Because 14 is the greatest number that divides both 210 and 308 without leaving a remainder, as shown
through prime factorization and the Euclidean algorithm.

Is 14 the only common factor of 210 and 308?

No, 14 is the greatest common factor. Other common factors include 1, 2, 7, and 14.

What are the prime factors of 210 and 308?

Prime factors of 210 are 2, 3, 5, and 7; prime factors of 308 are 2, 2, 7, and 11.

How does knowing the HCF help in simplifying fractions involving 210 and
308?

Knowing the HCF allows you to reduce fractions to their simplest form by dividing numerator and denominator
by the HCF, in this case, 14.



Additional Resources
What Is The HCF Of 210 And 308?

Understanding the Highest Common Factor (HCF) of two numbers is a fundamental concept in mathematics that
often finds applications in various fields such as engineering, computer science, and everyday problem-solving.
When asked, "What is the HCF of 210 and 308?" many might wonder how to determine this value and why it
matters. This article aims to provide a comprehensive and accessible explanation of the Highest Common Factor,
walk through the process of calculating it for these specific numbers, and explore its significance in practical
contexts.

---

Defining the Highest Common Factor (HCF)

What Is the HCF?

The Highest Common Factor, also known as the Greatest Common Divisor (GCD), of two or more integers is the
largest positive integer that divides each of the numbers without leaving a remainder. In simpler terms, it is the
biggest number that evenly fits into all the given numbers.

For example, consider the numbers 12 and 18:
- Factors of 12: 1, 2, 3, 4, 6, 12
- Factors of 18: 1, 2, 3, 6, 9, 18
The common factors are 1, 2, 3, 6. The largest among these is 6, so the HCF of 12 and 18 is 6.

Why Is HCF Important?

The HCF has several practical applications:
- Simplifying fractions: Dividing numerator and denominator by their HCF reduces the fraction to its simplest
form.
- Problem-solving in ratios: Finding common factors helps in understanding proportional relationships.
- Dividing items into equal groups: Ensuring that groups are of maximum size without leftovers.
- Cryptography and algorithms: Many algorithms depend on the properties of factors for efficiency.

---

Understanding the Numbers: 210 and 308

Before calculating the HCF, it’s helpful to understand the nature of the numbers involved.

Prime Factorization of 210

Prime factorization involves expressing a number as a product of its prime factors:
- 210 can be broken down as follows:
- 210 ÷ 2 = 105
- 105 ÷ 3 = 35
- 35 ÷ 5 = 7



- 7 is a prime number
- Therefore, the prime factors are: 2, 3, 5, and 7
- The prime factorization of 210 is: 2 × 3 × 5 × 7

Prime Factorization of 308

Similarly, for 308:
- 308 ÷ 2 = 154
- 154 ÷ 2 = 77
- 77 ÷ 7 = 11
- 11 is prime
- The prime factors are: 2, 2, 7, and 11
- The prime factorization of 308 is: 2² × 7 × 11

---

Methods to Find the HCF of 210 and 308

There are primarily two methods to determine the HCF: prime factorization method and Euclidean algorithm. Each
has its advantages and ideal use cases.

1. Prime Factorization Method

This method involves:
- Factorizing both numbers into their prime factors
- Identifying the common prime factors
- Multiplying these common factors to find the HCF

Step-by-step process:

1. Prime factorization of 210: 2 × 3 × 5 × 7
2. Prime factorization of 308: 2² × 7 × 11
3. Identify the common prime factors:
- Both have at least one 2
- Both have 7
4. The common prime factors are 2 and 7
5. Multiply the lowest powers of common factors:
- 2¹ (since 210 has only one 2)
- 7¹
6. HCF = 2 × 7 = 14

Thus, the HCF of 210 and 308 via prime factorization is 14.

---

2. Euclidean Algorithm Method

The Euclidean algorithm is a more efficient process, especially for larger numbers. It relies on repeated division
and the property that the HCF of two numbers also divides their difference.

Step-by-step process:



1. Divide the larger number by the smaller number:
- 308 ÷ 210 = 1 with a remainder of 98
2. Replace the larger number with the smaller number and the smaller with the remainder:
- Now find HCF of 210 and 98
3. Divide 210 by 98:
- 210 ÷ 98 = 2 with a remainder of 14
4. Next, find HCF of 98 and 14:
- 98 ÷ 14 = 7 with a remainder of 0
5. When the remainder reaches 0, the divisor at that step is the HCF:
- HCF = 14

The Euclidean algorithm confirms the HCF as 14.

---

Conclusion: The HCF of 210 and 308

Both methods — prime factorization and Euclidean algorithm — lead to the same result: the Highest Common
Factor of 210 and 308 is 14. This means 14 is the largest number that divides both 210 and 308 without
leaving a remainder.

---

Practical Implications and Applications

Knowing the HCF of two numbers like 210 and 308 is not merely an academic exercise; it has real-world
relevance:

- Simplifying Ratios: If a recipe or a construction plan uses ratios of 210:308, dividing both by their HCF (14)
simplifies the ratio to 15:22, making it easier to work with.
- Dividing Items Equally: Suppose you have 210 and 308 units of items and want to divide them into the
largest possible equal groups without leftovers; the maximum size of each group would be 14 units.
- Educational Tools: Understanding how to find HCF reinforces concepts of divisibility, prime numbers, and
number theory, foundational pillars for higher mathematics and computer algorithms.

---

Summary

Determining the HCF of two numbers involves understanding their prime factors or applying the Euclidean
algorithm. For 210 and 308, both methods reveal that the highest common factor is 14. This value
encapsulates the greatest size of a common divisor that evenly divides both numbers, serving as a crucial
concept in simplifying fractions, solving ratios, and dividing resources efficiently.

By mastering these techniques, students and professionals alike can enhance their problem-solving toolkit,
making complex calculations more manageable and insightful. Whether in academic settings or practical
scenarios, understanding the HCF of numbers like 210 and 308 exemplifies the power of fundamental
mathematical principles in everyday life.
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