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July Math Lesson: Prime Factorization and Divisibility Tricks  

(4th- 8th grade) 

Note: This lesson is shared by both the intermediate and senior division. The first 

section was last month’s lesson for 4th-5th grade. Students belonging to the senior 

division should read the section about prime factorization as well as the section 

about divisibility tricks. 4th and 5th graders can review the prime factorization 

material and move on to the divisibility tricks. 

Prime Factorization 

What is a prime number? 

A prime number is any number that can only be written as the product of 

itself and 1. It must be a whole number greater than 1. We say that it cannot be 

factored and that it has no factors other than 1 and itself. 

 

Here are some examples of prime numbers: 

2, 3, 5, 7, 11, 13, 17, 19, 23, 29, etc… 

 

Composite numbers are numbers that are not prime (they have factors other 

than 1) 

 

One of the most unique properties of numbers is that every number can be 

written as the product of prime numbers. Here are some examples: 
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When we write a number as the product of prime numbers, we have performed a 

process called prime factorization. 

 

The simplest way to test if a number is prime is to test whether a number can be 

written as the product of two smaller numbers. If the number can be written as 

the product of two smaller numbers (other than 1 and itself), then the number is 

composite. 

 

Use of factor trees is a way to come up with the prime factorization of a number. 

First, we write a number that the given number is divisible by. We divide the 

original number by this number to get a smaller number. Now we have written 

the original number as the product of two numbers. We continue the process for 

each of the two numbers until we only have prime numbers. The numbers at the 

bottom of the tree are the numbers that form the prime factorization of the 

original number. Here are some examples: 

 

 

 

 

 



NSM Gurucool 
 

 

Notice that there is not just one way to do a prime factorization. Both methods 

work in the above example (factor tree of 132). 

 

Divisibility Tricks 

How can one factor a large number into its prime factors? There are several 

divisibility tricks for numbers smaller than 12 to accommodate for this. 

 

The reasoning behind these divisibility tricks is too complicated to describe in 

detail now, but you are welcome to read the proofs for each divisibility trick. 

 

1: Every single number is divisible by 1, so using a 1 in a prime factorization is 

useless. Furthermore, if any ones were used in a prime factorization, it would be 

unclear as to how many ones we should use because                 

 

2: All numbers divisible by 2 are even and the last digit is a 0, 2, 4, 6, or 8. 

 

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

is still very large, add the digits together again and test for divisibility. Keep doing 

this until you get a recognizable multiple of 3 or non-multiple of 3. 

 

4: If the last 2 digits of a number are divisible by 4, the number is also divisible by 

4. If you don’t know multiples of 4 that are less than 100 by heart, divide the last 

two digits by 4 to check for divisibility by 4.  
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5: A number is divisible by 5 if the last digit is a 0 or a 5. 

 

6: A number is divisible by 6 if the number is divisible by both 2 and 3. Use the 

tricks for 2 and 3 to check if the number is divisible by 6. A number is divisible by 6 

if and only if both divisibility tricks prove that the number is divisible by BOTH 2 

and 3. 

 

7: There are multiple versions for this trick. 7 tricks are the most obscure of all 

divisibility tricks. They are rarely taught to students because of their complexity. 

Read through this carefully and feel free to choose the simpler method. 

 

Version 1: Multiply the last digit by 2 and subtract it from the rest of the number. 

If the result is a multiple of 7, then the number is divisible by 7. 

 

Version 2: Label each digit, starting from the right, 0, 1, 2, 3, etc. The units digit is 

0, the tens digit is 1, and so on. Perform the following function: 

                                                           and divide this number by 7. 

Take the remainder. Multiply the actual value for the digit by the remainder. Here 

are the remainders for the digits of a 6-digit number, beginning with the units 

digit: 1, 3, 2, 6, 4, and 5. These numbers never change, only the value of the digit 

changes. Once all the products have been determined, add. If the number is 

divisible by 7, then the sum of the products will be divisible by 7 as well. 

 

For numbers with more than 6 digits, the remainders continue to repeat (1, 3, 2, 

6, 4, 5, 1, 3, 2, 6, 4, 5 …). In fact, if you remember these numbers, you can save 

time by simply implementing them without even deriving the numbers! 

 



NSM Gurucool 
 

8: A number is divisible by 8 if the last 3 digits are divisible by 8. Since very few 

people actually memorize multiples of 8 less than 1000, just divide the last three 

digits by 8 to check for divisibility by 8. 

 

9: A number is divisible by 9 if the sum of the digits is a multiple of 9. 

 

10: A number is divisible by 10 if the last digit is a 0. 

 

11: A number is divisible by 11 if the s                           

                             is divisible by 11. 

 

Naturally, there may be factors greater than 11 in the number. For larger primes 

like 13 or 17, there are no divisibility tricks. The only way to test for divisibility by 

a large prime is to manually divide by the number to see if the result is a whole 

number. For large composite numbers such as 18, you can use divisibility tricks of 

the factors, 9 and 2. 

 

Enjoy your summer! Keep solving! 
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