Group 1 - Sara, Heather, and Bill
Week 11 – Day 1

Title: Prime Factorization
Grade: 9
Topic: Factors and greatest common factors
Materials: guided notes, pencil, chalkboard/white board, chalk/markers, exit ticket
***All worksheets will be provided.

Lesson Overview: Students will work through guided notes to understand prime factorization.
Lesson Objectives: Students will be able to categorize numbers as prime or composite.  (Analysis)
Students will be able to formulate the prime factorization of a given number. (Synthesis)

NYS Standards: Key Idea 3 – Operations

· 3A: Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.

Anticipatory Set: (5 minutes)

Write this set of numbers on the board: 3, 7, 8, 11, 9, 12, and 24. Ask students to categorize the numbers into two groups, anyway they can think of.  You may expect students to put them in groups of odd and even.  After they done so, write the groups on the board like this; Group 1 – 3, 7, and 11, Group 2 – 8,9,12, and 24.  Ask students if they see why you put the number in those groups.  Students may or may not know the two vocabulary words that should be given.  

Answer: Group 1 – prime numbers, Group 2 – composite numbers

Vocabulary:

Prime number – a whole number, greater than 1, whose only factors are 1 and itself.


Composite number – a whole number, greater than 1, that has more than 2 factors. 
Developmental Activity (25 minutes)
1. Review the answers from the anticipatory set, explaining what a prime and composite number are.

2. Hand out Prime Factorization Guided Notes

3. Go through the notes with students, allowing them time to do examples and ask questions.

Closure (5 minutes)


Review with students what was learned in today’s lesson.  Key ideas like prime and composite numbers, factors, and prime factorization should be discussed.

Assessment (5 minutes)


Have students complete the exit ticket before they leave class, or if there is not enough time they can take it for homework!!

Name:___________________________________________    Date:______________

Notes: Prime Factorization

Vocabulary

__________ number: a whole number, greater than 1, whose only factors are 1 and itself.


Example – 2, 3, and 5

______________ number: a whole number, greater than 1, that has more than two factors.


Example – 4, 6, and 9

When two or more numbers are multiplied, each number is a ______________ of the product.

Prime Factorization of Integers
When a whole number is expressed as the product of the factors that are all prime numbers, the expression is called the _________ ____________________ of the number.

Example: Find the prime factorization of 90.


90 = 2 · 45

The least prime factor of 90 is 2.


     = 2 · 3 · 15

The least prime factor of 45 is 3.


     = 2 · 3 · 3 · 5
The least prime factor of 15 is 3.

All the factors in the last row are prime. Thus, the prime factorization of 90 is 2 · 3 · 3 · 5.  

Example: Find the prime factorization of 120.

A negative integer is factored completely when it is expressed as the product of -1 and prime numbers.

Example: Find the prime factorization of -140.

-140 = -1 · 140


Express -140 as -1 times 140.


        = -1 · 2 · 70

140 = 2 · 70


        = -1 · 2· 7· 10

70 = 7· 10


        = -1 · 2· 7· 2· 5

10 = 2· 5

Thus, the prime factorization of -140 is -1· 2 · 2 · 5 · 7.  This can also be written in exponential form.  Your answer would look like; -1 · 2² · 5 · 7. 

Usually the factors are ordered from the least prime factor to the greatest.
Example: Find the prime factorization of -98.

Prime Factorization of a Monomial
A monomial is in ____________ ____________ when it is expressed as the product of prime numbers and variables and no variable has an exponent greater than 1.

Example: Factor completely.

12a²b³ = 2 · 6 · a · a · b · b · b

12 = 2 · 6, a² = a · a, b³ = b · b · b


           = 2 · 2 · 3 · a · a · b · b · b
6 = 2 · 3

Thus, 12a²b³ in factored form is 2 · 2 · 3 · a · a · b · b · b.

Example: Factor completely.


-66pq² = 

Example: Factor completely.


85x²y² =

Example: Factor completely.


243n³m² = 
Exit Ticket
1. Find the prime factorization of 102.
2. Factor the monomial completely: 49r²s³
Name: Answer Key__________________________________    Date:______________

Notes: Prime Factorization

Vocabulary

__Prime_ number: a whole number, greater than 1, whose only factors are 1 and itself.


Example – 2, 3, and 5

__Composite__ number: a whole number, greater than 1, that has more than two factors.


Example – 4, 6, and 9

When two or more numbers are multiplied, each number is a ____factor___ of the product.

Prime Factorization of Integers
When a whole number is expressed as the product of the factors that are all prime numbers, the expression is called the _prime___ _factorization__ of the number.

Example: Find the prime factorization of 90.


90 = 2 · 45

The least prime factor of 90 is 2.


     = 2 · 3 · 15

The least prime factor of 45 is 3.


     = 2 · 3 · 3 · 5
The least prime factor of 15 is 3.

All the factors in the last row are prime. Thus, the prime factorization of 90 is 2 · 3 · 3 · 5.  

Example: Find the prime factorization of 120.


120 = 2 · 60

       = 2 · 2 · 30

       = 2 · 2 · 2 · 15

       = 2 · 2 · 2 · 3 · 5

Thus, the prime factorization of 120 is 2 · 2 · 2 · 3 · 5.
A negative integer is factored completely when it is expressed as the product of -1 and prime numbers.

Example: Find the prime factorization of -140.

-140 = -1 · 140


Express -140 as -1 times 140.


        = -1 · 2 · 70

140 = 2 · 70


        = -1 · 2· 7· 10

70 = 7· 10


        = -1 · 2· 7· 2· 5

10 = 2· 5

Thus, the prime factorization of -140 is -1· 2 · 2 · 5 · 7.  This can also be written in exponential form.  Your answer would look like; -1 · 2² · 5 · 7. 

Usually the factors are ordered from the least prime factor to the greatest.
Example: Find the prime factorization of -98.


-98 = -1 · 98


      = -1 · 2 · 49


      = -1 · 2 · 7 · 7

Thus, the prime factorization of -98 is -1 · 2 · 7².
Prime Factorization of a Monomial
A monomial is in _factored_ _form_ when it is expressed as the product of prime numbers and variables and no variable has an exponent greater than 1.

Example: Factor completely.


12a²b³ = 2 · 6 · a · a · b · b · b

12 = 2 · 6, a² = a · a, b³ = b · b · b


           = 2 · 2 · 3 · a · a · b · b · b
6 = 2 · 3

Thus, 12a²b³ in factored form is 2 · 2 · 3 · a · a · b · b · b.

Example: Factor completely.


-66pq² = -1 · 66 · p · q · q


= -1 · 2 · 33 · p · q · q



= -1 · 2 · 3 · 11 · p · q · q

Thus, -66pq² in factored form is -1 · 2 · 3 · 11 · p · q · q
Example: Factor completely.


85x²y² = 5 · 17 · x · x · y · y
Example: Factor completely.


243n³m² = 3 · 81 · n · n · n · m · m


   = 3 · 3 · 27 · n · n · n · m · m



   = 3 · 3 · 3 · 9 · n · n · n · m · m



   = 3 · 3 · 3 · 3 · 3 · n · n · n · m · m
Thus, 243n³m² in factored form is 3 · 3 · 3 · 3 · 3 · n · n · n · m · m.
Exit Ticket
2. Find the prime factorization of 102.

102 = 2 · 51 
       = 2 · 3 · 17 

Thus, the prime factorization is 2 · 3 · 17.
3. Factor the monomial completely: 49r²s³
49r²s³ = 7 · 7 · r · r · s · s · s
