The Sieve of Eratosthenes and Prime Factorization

Remember? A number isaprimeif it has no other factors besides 1 and itself.

For example, 13 isaprime, since the only way to write it asamultiplicationis 1 - 13. In other words, 1 and
13 areitsonly factors.

And, 15 isnot a prime, since we can writeit as 3 - 5. In other words, 15 has other factors besides 1 and 15,
namely 3 and 5.

To find all the prime numberslessthan 100 we can use the sieve of Eratosthenes.
Hereisan onlineinteractive version: https.//www.mathmammoth.com/pr actice/sieve-of-er atosthenes

Crossout 1, asit is not considered a prime.

Cross out all the even numbers except 2.

Cross out all the multiples of 3 except 3.

Y ou do not have to check multiples of 4. Why?
Cross out all the multiples of 5 except 5.

Y ou do not have to check multiples of 6. Why?
Cross out all the multiples of 7 except 7.

Y ou do not have to check multiples of 8 or 9 or 10.
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The numbers |eft are primes.
List the primes between 0 and 100 below:

2’ 31 5! 7!

Why do you not have to check numbersthat are bigger than 10? Let’sthink about multiples of 11. The following
multiples of 11 have aready been crossedout: 2-11,3-11,4-11,5-11,6-11,7-11,8-11and9- 11. The
multiples of 11 that have not been crossed out are 10 - 11 and onward... but they are not on our chart! Similarly, the
multiples of 13 that are lessthan 100 are 2 - 13, 3 - 13, ..., 7 - 13, and al of those have aready been crossed out when
you crossed out multiplesof 2, 3, 5and 7.

1. Youlearned thisin grades 4 and 5... find all the factors of the given numbers. Use the checklist to help
you keep track of which factors you have tested.

a 54 b. 60
Check 12345678910 Check 12345678910
factors: factors:
c. 84 d. 97
Check 12345678910 Check 12345678910
factors: factors:

30



For your reference, here are some of the common divisibility testsfor whole numbers.

A number is...

divisibleby 2if itendsin O, 2, 4, 6, or 8.
divisibleby 5if itendsin O or 5.

divisible by 10 if it endsin 0.
divisible by 100if it endsin “00".

A number is...
divisible by 3if the sum of itsdigitsisdivisible by 3.

divisible by 4 if the number formed from its
last two digitsis divisible by 4.

divisibleby 6 if it isdivisible by both 2 and 3.
divisible by 9 if the sum of itsdigitsisdivisible by 9.

Usethevariousdivisibility tests when building a factor treefor a composite number.
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We start out by noticing that 135 isdivisible by 5.
From long division, weget 135=5 - 27. The

final factorizationis135=3-3-3-5 or 3°- 5.

Adding the digits of 441, weget 9, soitis
divisible by 9. Wedivideto get 441 =9 - 49.
Theendresultis441=3-3-7-7 or 3°- 72

2. Find the prime factorization of these composite numbers. Use a notebook for long divisions.
Give each factorization below the factor tree.
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