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Number Theory
	Factors of a number (Divisors of a numbers)
Goal: Given a number, list all of it's factors (divisors).  Also say whether the number is prime or not.

	1)  List all of the factors of the following number:

25

Is the number prime or composite?



	2)  List all of the factors of the following number:

125

Is the number prime or composite?



	3)  List all of the factors of the following number:

12

Is the number prime or composite?



	4)  List all of the factors of the following number:

13
Is the number prime or composite?



	5)  List all of the factors of the following number:

1
Is the number prime or composite?



	6)  List all of the factors of the following number:

2
Is the number prime or composite?



	7)  List all of the factors of the following number:

15
Is the number prime or composite?



	8)  List all of the factors of the following number:

31
Is the number prime or composite?



	9)  List all of the factors of the following number:

41
Is the number prime or composite?




	Prime Numbers : Finding rules 
Goal: If you're trying to test whether a number X is prime or not, you don't have to test any number larger than the square root of X.

	10)  Is the following number prime?
25

How many factors of 25 will you need to find, before you can say with certainty that 25 is not prime?
Start with the smallest possible number, and work your way up.  List the factors here:

What is 
[image: image1.wmf]25

? Are the factors that you found less than 
[image: image2.wmf]25

?


	11)  Is the following number prime?

77
How many factors of 77 will you need to find, before you can say with certainty that 77 is not prime?

Start with the smallest possible number, and work your way up.  List the factors here:

What is 
[image: image3.wmf]77

? Are the factors that you found less than 
[image: image4.wmf]77

?



	12)  Let's say that you are given a number and asked to find if it's prime, by dividing the given number by smaller numbers.  Further, let's say that you start with the smallest number that might be factor (2), and if that doesn't work, go up to the next number (3), then on to 4, etc, etc.  Just for the sake of argument, let's say that the number you're given actually is prime, although no one tells you this when they give you the number.

Given your experiences in the prior two problems, what's the largest number you should try before you know the number is prime?


	13)  In the previous problem, you listed a number as your answer.  Explain why you will never need to try to find a factor larger than that, if you're looking for a prime number:


	14)  Is the following number prime?

109
If you're checking to see which numbers evenly divide 109, what's the largest number that you need to check?
Given that information, list the numbers you check (to see if they're factors of 109) here, and circle any that actually are factors.

Is 109 prime?



	15)  Is the following number prime?

111
If you're checking to see which numbers evenly divide 111, what's the largest number that you need to check?

Given that information, list the numbers you check (to see if they're factors of 111) here, and circle any that actually are factors.

Is 111 prime?



	16)  Is the following number prime?

113
If you're checking to see which numbers evenly divide 113, what's the largest number that you need to check?

Given that information, list the numbers you check (to see if they're factors of 113) here, and circle any that actually are factors.

Is 113 prime?

	Prime Factorization Trees
Goal: For each of the following numbers, if the given number is prime, say so.  If it's composite, list out all of it's prime factors, using a 'prime factorization tree'

	17)  Given the following number, write out a prime factorization tree for it.

30

	18)  Given the following number, write out a prime factorization tree for it.

24


	19)  Given the following number, write out a prime factorization tree for it.

109
Hint: If you're looking for 

	20)  Given the following number, write out a prime factorization tree for it.

71


	21)  Given the following number, write out a prime factorization tree for it.

71

	22)  Given the following number, write out a prime factorization tree for it.

71


	Prime Numbers : Divisibility Rules
Goal: Be able to apply the divisibility rules listed in your book

	In your textbook, on page 217, there is a list of rules that will help you quickly figure out if a number is prime.  
The way it works is as follows:  Each row in the table tells you how to quickly figure out if a given number is evenly divisible by that row's number.  
For example, the first row says that a given number is divisible by 2 if it's an even number.

So if you're looking to figure out whether a number is prime or not, rather than sitting down & laboriously trying every single factor (or rather, every single factor that's less than a certain number – see the above exercises about "Prime Numbers – Finding Rules" ( ), you might be able to use the divisibility rules to very quickly conclude that a number ISN'T prime.

Keep in mind that these rules normally should be used for 'large' numbers (larger than, say, 1,000). We'll use small numbers to practice some of these rules, then go on to larger numbers.


	Use the divisibility tests to figure out if the following numbers are divisible by 2:

23)  
4

24) 
24 
25) 
40 
26)
41 
27)
109


	Use the divisibility tests to figure out if the following numbers are divisible by 3:

28)  
4

29) 
111 
30) 
40 
31)
42 
32)
109


	In each of the following problems, you will be given a number.  You should try using each divisibility rule to determine what some of the number's factors are.  Make sure to list out ALL the numbers that are factors, and why that number's rule is satisfied, explaining each one as demonstrated below (The example answers are written in Times New Roman italics).  You don't have to worry about any factors that aren't doesn't have a divisibility rule on page 217. 
Problem Z)  
12
Number To Test

Work 

Rule Met?

2

This rule is met since 6 is even
3

1 + 2 = 3

This rule is satisfied since the sum of the digits of the number (3) is evenly divisible by 3

4

12 ( 12
This rule is met since the last two digits of the number (12) form a number that's evenly divisible by 4.
5
This rule is NOT met since the number doesn't end in either 0 or 5.
6
<Looked at previous results in this table>
This rule is met, since 12 is evenly divisible by both 2 and 3.
8
Last three digits of 12: 012
This rule is NOT met, since the last three digits (well, all three digits) form a number that's evenly divisible by 8. Again, this rule works better for larger numbers.
9
1 + 2 = 3
This rule is NOT met since the sum of the last two digits of the number (1 + 2 =3) is not evenly divisible by 9.  
10
This rule is NOT met since the last digit of the number isn't 0
11
Sum of alternating digits: 1
Sum of remaining: 2

Difference (higher-lower): 1

This rule is NOT met since the difference isn't evenly divisible by 11.


	
33)  Does the following number meet any of the divisibility rules given in your textbook?

1,218
Number To Test

Work 

Rule Met?

2

3

4

5

6

8
9
10
11
      

	
34)  Does the following number meet any of the divisibility rules given in your textbook?

31,419
Number To Test

Work 

Rule Met?

2

3

4

5

6

8
9
10
11


	35)  Does the following number meet any of the divisibility rules given in your textbook?
37,121
Number To Test

Work 

Rule Met?

2

3

4

5

6

8
9
10
11



	36)  Does the following number meet any of the divisibility rules given in your textbook?

5,918
Number To Test

Work 

Rule Met?

2

3

4

5

6

8
9
10
11


	37)  Is the following number prime?
341,565
Hint: If you can show that it's divisible by a number other than itself (and 1), then it can't be prime.  Use the divisibility rules to quickly figure out if it's NOT prime:

Number To Test

Work 

Rule Met?

2

3

4

5

6

8
9
10
11



	38)  Is the following number prime?

37,128
Hint: If you can show that it's divisible by a number other than itself (and 1), then it can't be prime.  Use the divisibility rules to quickly figure out if it's NOT prime:
Number To Test

Work 

Rule Met?

2

3

4

5

6

8
9
10
11


	39)  Is the following number prime?

37,125
Hint: If you can show that it's divisible by a number other than itself (and 1), then it can't be prime.  Use the divisibility rules to quickly figure out if it's NOT prime.  
Number To Test

Work 

Rule Met?

2

3

4

5

6

8
9
10
11



	40)  Is the following number prime?

37,120
Hint: If you can show that it's divisible by a number other than itself (and 1), then it can't be prime.  Use the divisibility rules to quickly figure out if it's NOT prime:
Number To Test

Work 

Rule Met?

2

3

4

5

6

8
9
10
11



	Prime Numbers : Sieve of Eratosthenes
Goal: Be able to use to use the Sieve of Eratosthenes to find prime numbers

	41) Let's say that you're interested in knowing whether 30, 31, 71, 109, 111, and 113 are all prime numbers.  Use the Sieve of Eratosthenes to figure out which numbers are prime, for those numbers that are between 1 and 300.
How to do the Sieve of Eratosthenes:

0) Create a table like the one below.  You need to list all the numbers you're interested in, and you should start by crossing out the number 1.

1) Find the smallest number that is neither crossed out, nor circled
(When you first start, this number will be 2)
a. If there aren't any non-circled, non-crossed out numbers left, then you're done.

2) Circle the number you found, to indicate that it's prime
(You should start by circling 2, which is prime)
3) Go through the table, row by row, and cross out any number that is a multiple of the number you just circled (meaning that the numbers you cross out are multiples of that number, and therefore not prime)
(You should go through and cross out every multiple of 2 – cross out 4, 6, 8, 10, etc, etc)
4) Go back to step 1
(i.e., go find the NEXT smallest number – your second number should be 3).
1 
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