Divisibility rule of 8

Introduction:

In mathematics, divisibility rules are shortcuts that help determine whether a given
number is divisible by another number without actually performing the division. These
rules are valuable tools, particularly in elementary arithmetic, algebra, and number
theory, allowing for faster calculations and deeper understanding of number properties.
The divisibility rule for 8 is one of the most used rules, especially when dealing with
large numbers in problems related to divisibility, factors, or simplification.

Divisibility Rule for 8:

A number is divisible by 8 if, when divided by 8, the remainder is zero. In other words,
for a number N to be divisible by 8, there should be no remainder when N is divided by
8.

Mathematically, a number N is divisible by 8 if:

N -+ 8 = integer

This means that N can be expressed as:

N = 8 X integer

The divisibility rule for 8 is simple and based on the last three digits of a number.
According to this rule:

A number is divisible by 8 if the number formed by its last three digits is divisible by 8.
For example, to check whether the number 7,456 is divisible by 8, you focus on the last
three digits, 456. If 456 is divisible by 8, then 7,456 is also divisible by 8.

Steps to Apply the Divisibility Rule of 8:

1. Identify the Last Three Digits: Take the last three digits of the number you want
to test for divisibility by 8.

2. Divide the Last Three Digits by 8: Check whether this three-digit number is
divisible by 8.

3. Conclusion: If the result of the division is an integer (i.e., there is no remainder),
then the entire number is divisible by 8. If the result is not an integer, the
number is not divisible by 8.

Examples of Divisibility by 8:

Example 1: Check if 7,456 is divisible by 8.
Solution: Focus on the last three digits: 456
Divide 456 by 8:

456 ~8 =57

Since 57 is an integer, 456 is divisible by 8.
Therefore, 7,456 is divisible by 8.

Example 2: Check if 12,348 is divisible by 8.
Solution: Focus on the last three digits: 348.



Divide 348 by 8:

348 ~ 8 = 43.5

Since 43.5 is not an integer, 348 is not divisible by 8.
Therefore, 12,348 is not divisible by 8.

Example 3: Check if 56,768 is divisible by 8.
Solution: Focus on the last three digits: 768.
Divide 768 by 8:

768 -8 = 96

Since 96 is an integer, 768 is divisible by 8.
Therefore, 56,768 is divisible by 8.

Why Does the Divisibility Rule for 8 Work?

The divisibility rule for 8 works because of the way the number 8 is structured within
the place value system. Each place value in a number is a multiple of 10, and each
multiple of 10 can be broken down in terms of its divisibility by 8. Since 10 is not
divisible by 8, we focus on the last three digits of the number because any number
larger than the last three digits will not affect the result of divisibility by 8. This is
because, in the base-10 system, the larger place values contribute in multiples of 1,000
(which are divisible by 8) but have no impact on divisibility by 8.

Applications of the Divisibility Rule of 8
The divisibility rule for 8 is particularly useful in the following contexts:
1. Simplifying Arithmetic Calculations: In many scenarios, especially with large
numbers, checking divisibility by 8 helps to simplify problems involving factors
or divisibility.

2. Problem Solving in Algebra: The rule can be used in algebraic problems where
you need to check if a number is divisible by 8 in expressions that involve
multiple terms.

3. Cryptography and Coding Theory: In cryptographic algorithms and data
encoding schemes, the divisibility rule for 8 can help to ensure data integrity and
error detection.

4. Finance and Accounting: In financial calculations, divisibility tests for 8 can help
simplify rounding and partitioning amounts, especially when dealing with
decimal places or calculating divisors.

5. Mathematical Puzzles: The rule is frequently used in math puzzles that involve
divisibility, patterns, and number theory, enabling students and enthusiasts to
quickly evaluate candidates for divisibility by 8.



Frequently Asked Questions (FAQs)

1. Why does the rule only focus on the last three digits?

Ans: The last three digits of a number determine its divisibility by 8 because of how
numbers are structured in the base-10 number system. Larger place values (thousands,
ten-thousands, etc.) don’t affect divisibility by 8 as they are already divisible by 8 or can
be factored out. Therefore, only the last three digits matter when testing divisibility by
8.

2. Can this rule be used for numbers with fewer than three digits?

Ans: Yes, if the number has fewer than three digits, you simply use the entire number.
For example, to check if 48 is divisible by 8, you divide 48 by 8, which gives an integer
(6), so 48 is divisible by 8.

3. Can the divisibility rule for 8 be applied to decimal numbers?

Ans: Yes, the divisibility rule for 8 can be applied to decimal numbers, though you would
first need to treat the number as an integer by removing the decimal point. If the
number is a decimal, multiply it by a power of 10 (to remove the decimal point) and
then check the last three digits for divisibility by 8.

4. What happens if the last three digits of a number are 0007

Ans: If the last three digits of a number are 000 (for example, 1,000, 2,000, 3,000), the
number is divisible by 8 because 000 is divisible by any number, including 8. In fact, any
number ending in 000 is divisible by 8, as it can be broken down as a multiple of 8.

5. Are there any exceptions to the divisibility rule of 8?

Ans: There are no exceptions to the divisibility rule for 8. Following the process of
focusing on the last three digits and checking their divisibility by 8, the rule works
consistently for all integers.



