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Understanding divisibility rules is essential for simplifying complex division problems,
checking factors quickly, and enhancing mental math skills. One such rule pertains to the
number 4, which states that a number is divisible by 4 if its last two digits form a number
divisible by 4. In this article, we will explore the divisibility rule for 4 in detail, discuss the
significance of examining the last two digits, and introduce an interesting method
involving adding all digits and dividing. This comprehensive guide will help you grasp
these concepts thoroughly, improving your mathematical proficiency.

Divisibility Rules: An Overview

Before delving into the specifics of the rule for 4, it's helpful to understand what
divisibility rules are and why they are useful.

What Are Divisibility Rules?
Divisibility rules are shortcuts or tests that allow you to determine whether a number is
divisible by another number without performing full division. These rules are based on
properties of numbers in specific bases and can significantly speed up calculations.

Why Are Divisibility Rules Important?
- Speed: Quickly determine divisibility without long division.
- Factorization: Simplify numbers for prime factorization.
- Problem Solving: Help in solving problems involving divisibility, factors, and multiples.

Divisibility Rule for 4: The Last Two Digits Test

The rule for 4 is one of the simplest and most straightforward among divisibility rules.

Statement of the Rule
A number is divisible by 4 if and only if the number formed by its last two digits is divisible
by 4.



Understanding the Rule
This rule relies on the fact that 100 is divisible by 4, and the last two digits determine the
divisibility of the entire number by 4.

Example 1:
Number: 1236
- Last two digits: 36
- Is 36 divisible by 4? Yes, because 4 × 9 = 36
- Therefore, 1236 is divisible by 4.

Example 2:
Number: 9872
- Last two digits: 72
- Is 72 divisible by 4? Yes, because 4 × 18 = 72
- Therefore, 9872 is divisible by 4.

Example 3:
Number: 1235
- Last two digits: 35
- Is 35 divisible by 4? No, because 4 × 8 = 32 and 4 × 9 = 36
- Therefore, 1235 is not divisible by 4.

Why Does the Last Two Digits Rule Work?

This rule is rooted in modular arithmetic. Since 100 is divisible by 4, the value of the
entire number modulo 4 depends only on its last two digits.

Mathematically:
Any number \(N\) can be expressed as:
\[ N = 100k + d \]
where \(k\) is an integer, and \(d\) is the last two digits.

Because 100 is divisible by 4,
\[ N \equiv d \pmod{4} \]

Thus, the divisibility of \(N\) by 4 depends solely on whether \(d\) is divisible by 4.

Adding All Digits and Dividing: An Alternative
Approach

While the last two digits test is quick and effective, some mathematicians and students
explore alternative methods to check divisibility, such as adding all digits and dividing by
a specific number.



Sum of Digits and Divisibility
Adding all individual digits of a number and then dividing can sometimes help determine if
the number is divisible by certain factors, most notably 3 and 9.

Example:
Number: 1236
Sum of digits: 1 + 2 + 3 + 6 = 12
- Is 12 divisible by 3? Yes, so 1236 is divisible by 3.
- Is 12 divisible by 9? No, so 1236 is not divisible by 9.

However, adding digits and dividing by 4 isn't a valid or reliable test for divisibility by 4.
This is because the sum of digits does not influence divisibility by 4, unlike divisibility by 3
or 9.

Why Adding All Digits and Dividing Is Not a Good Test
for 4
- It does not account for the positional value of digits.
- The sum of digits can be divisible by 4, but the original number may not be.
- For example, number 1300: sum of digits is 1 + 3 + 0 + 0 = 4, which is divisible by 4, but
1300 is divisible by 4 anyway, which might seem promising.

But:
Number: 1241
Sum of digits: 1 + 2 + 4 + 1 = 8 (divisible by 4)
Number: 1241 is not divisible by 4 because last two digits: 41, which is not divisible by 4.

Thus, the sum of digits is a reliable test for 3 and 9, but not for 4.

Practical Applications of the Divisibility Rule for 4

Understanding and applying the rule for 4 has many practical uses:

1. Simplifying Fractions
Knowing whether a numerator or denominator is divisible by 4 can help simplify fractions
quickly.

2. Checking Large Numbers
When working with large numbers, especially in mental math, checking the last two digits
saves time.



3. Verifying Multiples in Word Problems
In problems involving arrangements, distributions, or sequences, quick divisibility checks
streamline solutions.

Examples and Practice Problems

Practice Problem 1:
Determine if 5608 is divisible by 4.
- Last two digits: 08
- Is 8 divisible by 4? Yes, because 4 × 2 = 8
- Answer: Yes, 5608 is divisible by 4.

Practice Problem 2:
Check whether 937 is divisible by 4.
- Last two digits: 37
- Is 37 divisible by 4? No, because 4 × 9 = 36 and 4 × 10 = 40
- Answer: No, 937 is not divisible by 4.

Practice Problem 3:
Is 1248 divisible by 4?
- Last two digits: 48
- Is 48 divisible by 4? Yes, because 4 × 12 = 48
- Answer: Yes, 1248 is divisible by 4.

Summary and Key Takeaways

- The primary divisibility rule for 4 states that a number is divisible by 4 if its last two
digits form a number divisible by 4.
- The rule leverages the fact that 100 is divisible by 4, making the last two digits sufficient
for the test.
- Adding all digits and dividing does not serve as a reliable method for testing divisibility
by 4; instead, focus on the last two digits.
- This rule simplifies mental calculations, aids in factorization, and helps in solving
mathematical problems efficiently.

Conclusion

Mastering the divisibility rule for 4 is a fundamental skill in mathematics that enhances
your ability to quickly identify multiples and simplify calculations. Remember that
examining the last two digits is key — if they are divisible by 4, then the entire number is
divisible by 4. While other methods like adding digits are useful for divisibility by 3 and 9,
they are not applicable for checking divisibility by 4. Incorporating this rule into your
problem-solving toolkit will make your mathematical reasoning faster and more accurate.



---

If you'd like to explore other divisibility rules or need practice problems, feel free to ask!

Frequently Asked Questions

What is the divisibility rule for 4?
The divisibility rule for 4 states that a number is divisible by 4 if the last two digits of the
number are divisible by 4.

How do I check if the last two digits of a number are
divisible by 4?
Look at the last two digits of the number and determine if they form a number divisible by
4. For example, in 1236, the last two digits are 36, which is divisible by 4, so 1236 is
divisible by 4.

Can I use the last two digits rule for large numbers?
Yes, the rule applies to any size of number. Just focus on the last two digits to determine
divisibility by 4.

What is the second method involving adding all digits
and dividing?
The second method involves adding all the digits of the number and then dividing the sum
by 4. If the result is an integer, the original number is divisible by 4.

Is adding all digits and dividing by 4 a reliable
divisibility test for 4?
No, adding all digits and dividing by 4 is not a reliable method for testing divisibility by 4.
The correct rule is to check if the last two digits are divisible by 4.

Why is checking the last two digits more accurate than
summing all digits for divisibility by 4?
Because the divisibility rule for 4 is based on the last two digits, which directly determine
divisibility, whereas summing all digits does not accurately reflect the number's divisibility
by 4.

Can the sum of digits be used as a divisibility rule for 4



in any case?
No, the sum of digits is a divisibility rule for 3 and 9, not for 4. For 4, always check the last
two digits.

How can I quickly determine if a large number is
divisible by 4?
Simply look at the last two digits of the number and check if they form a number divisible
by 4. This is a quick and reliable method.

Additional Resources
What Is The Divisibility Rule For 4A. Last Two Digits Divisible By 4B. Add All Of The Digits
And Divide
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Introduction

Divisibility rules are fundamental tools in mathematics that allow quick determination of
whether a number is divisible by a certain divisor without performing full division. These
rules serve as mental shortcuts, streamline calculations, and deepen understanding of
number properties. Among these, the rules for divisibility by 4 are particularly
straightforward yet profound in their implications for number theory and everyday
arithmetic.

In this article, we explore the divisibility rule for 4 with detailed insights into its
components, including the significance of the last two digits, and extend the discussion to
related methods such as summing digits and dividing. We'll dissect the rule’s origins,
applications, nuances, and common misconceptions to provide a comprehensive
understanding suitable for learners, educators, and enthusiasts alike.

---

The Basic Divisibility Rule for 4

Definition and Explanation

The core of the divisibility rule for 4 is rooted in the properties of base-10 numbers. It
states:

> A number is divisible by 4 if and only if its last two digits form a number divisible by 4.

This rule leverages the base-10 positional notation, where a number is expressed as a sum
of digits multiplied by powers of 10. Since 10^2 = 100, and 100 is divisible by 4, the last
two digits effectively determine the divisibility by 4 of the entire number.

Practical Example



Example: Is 7,124 divisible by 4?

- Extract the last two digits: 24.
- Check if 24 is divisible by 4: 24 ÷ 4 = 6, which is an integer.
- Since 24 is divisible by 4, 7,124 is divisible by 4.

This simple check is often faster than performing full division, especially with large
numbers.

---

Deep Dive: Why Does the Last Two Digits Determine Divisibility?

Mathematical Justification

The rule's validity hinges on the structure of decimal representation:

Any number N can be expressed as:

\[ N = 100 \times Q + R \]

where:

- Q is the integer formed by all digits except the last two,
- R is the last two digits.

Because 100 is divisible by 4:

\[ 100 \equiv 0 \pmod{4} \]

We have:

\[ N \equiv R \pmod{4} \]

Thus, N is divisible by 4 if and only if R (the last two digits) is divisible by 4.

Implications

This property simplifies divisibility testing by allowing us to ignore all digits except the
last two. It also underscores the modular arithmetic foundation of divisibility rules.

---

Extending the Rule: The Role of Summing Digits

While the "last two digits" rule is primary for 4, some learners and educators explore
related methods such as summing digits and dividing. It's crucial to clarify that:

- Adding all digits and dividing is generally a divisibility rule for 3 and 9, not 4.
- For 4, summing digits doesn't directly determine divisibility, but combining multiple
rules can enhance understanding.



Why Summing Digits Works for 3 and 9

- The sum of digits of a number is congruent to the number itself modulo 3 or 9.
- If the sum is divisible by 3 or 9, the number is divisible by 3 or 9 respectively.

---

The "Add All Of The Digits And Divide" Approach: Clarification

Misconceptions and Clarifications

The phrase "Add all of the digits and divide" is often associated with divisibility rules but is
specifically pertinent to certain divisors:

- Divisibility by 3: Sum of digits divisible by 3.
- Divisibility by 9: Sum of digits divisible by 9.

For divisibility by 4, this method is not reliable. Instead, the focus should remain on the
last two digits.

Why It Doesn't Apply to 4

- The sum of digits can be arbitrary with respect to divisibility by 4.
- For example, consider 1234:

- Sum of digits: 1 + 2 + 3 + 4 = 10.
- 10 divided by 4 is 2.5, not an integer.
- The last two digits: 34, which is not divisible by 4 (34 ÷ 4 = 8.5).

Hence, summing digits does not indicate divisibility by 4, but it is an effective test for 3
and 9.

---

Practical Applications and Strategies

Quick Mental Checks

- For large numbers, only focus on the last two digits.
- If the last two digits form a number divisible by 4, the whole number is divisible by 4.

Examples

| Number | Last Two Digits | Divisible by 4? | Conclusion |
|----------|-----------------|----------------|------------------------------|
| 3,456 | 56 | Yes (56 ÷ 4=14)| 3,456 is divisible by 4 |
| 7,123 | 23 | No (23 ÷ 4=5.75)| Not divisible by 4 |
| 9,876 | 76 | Yes (76 ÷ 4=19)| Divisible by 4 |
| 5,432 | 32 | Yes (32 ÷ 4=8)| Divisible by 4 |

Combining Methods for Better Accuracy



While the last two digits rule suffices for divisibility by 4, combining it with other
divisibility rules (like sum of digits for 3 or 9) can provide a comprehensive check for
multiple divisibility tests.

---

Common Misconceptions and Pitfalls

- Confusing divisibility rules: The method for 4 differs from that for 3 or 9; using the sum
of digits alone won't reliably determine divisibility by 4.
- Overlooking the importance of the last two digits: In some cases, students might
mistakenly check only the last digit or the entire number, leading to errors.
- Assuming the rule applies to all divisibility tests: Always verify the specific rule for each
divisor.

---

Advanced Insights: Modular Arithmetic Perspective

In higher mathematics, divisibility rules are often explained using modular arithmetic:

- For 4: \( N \equiv \text{last two digits} \pmod{4} \).
- For 8: Check last three digits.
- For 16: Check last four digits.

This pattern reflects the base-10 system's structure and highlights the importance of the
last few digits for larger powers of 2.

---

Summary

Divisibility rule for 4 is elegantly simple:

> A number is divisible by 4 if and only if its last two digits form a number divisible by 4.

This rule leverages the properties of base-10 notation and modular arithmetic, making it
an efficient mental shortcut. While summing digits is a useful technique for divisibility by
3 and 9, it doesn't apply to 4. Understanding these distinctions is crucial for accurate and
effective number analysis.

Key takeaways:

- Focus on the last two digits for quick divisibility checks by 4.
- Sum of digits is not a reliable test for 4.
- Modular arithmetic provides the mathematical foundation for these rules.
- Combining multiple divisibility tests can streamline complex calculations.

Through mastering these principles, learners can develop sharper mental math skills and
a deeper appreciation for the structure and logic underlying our number system.



---
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Final Thoughts

Divisibility rules are not just shortcuts—they are windows into the elegant structure of
numbers. The rule for 4 exemplifies how a simple observation about digits reveals deep
properties of our number system. Mastery of these rules enhances both computational
efficiency and conceptual understanding, empowering learners to tackle more advanced
mathematical concepts with confidence.
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