Cluster 1 –Factors and Products

Outcomes:
A1 – Demonstrate an understanding of factors of whole numbers by determining prime factors, LCM, GCF, square roots and cube roots
A4 – Demonstrate an understanding of the multiplication of polynomial expressions 
A5 – Demonstrate an understanding of common factors and trinomial factoring

Throughout this unit I will be increasing number sense and algebraic reasoning:

· I can write a number as a product of its prime factors (A1)
· I can use prime factorization to determine the greatest common factor (GCF) of two numbers (A1)
· I can use prime factorization to determine the least common multiple (LCM) of two numbers (A1)
· I can use prime factorization to determine the square and cube root of a number (A1)
· I can multiply binomials and other polynomials (A4)
· I can factor trinomials of the form (A5): 
· 
· 
· 
· 
· 
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Unit 1 – Factors and Products

Lesson 1 -  Factors and Multiples of Whole Numbers
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Write the prime factorization of 540















Try: Write the prime factorization of 3600
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The greatest common factor is:





Determine the greatest common factor of 138 and 198








Try: Determine the greatest common factor of 126 and 144
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The least common multiple is:




Determine the least common multiple of 18, 20 and 30







Try: Determine the least common multiple of 28, 42, 63
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Try:
[image: ][image: ]




Lesson 2 -  Perfect Squares, Perfect Cubes and Their Roots

Perfect Square:

The first 20 perfect squares are:



Perfect Cube:

The first 5 perfect cubes are:
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Determine the square root of 1296










Try: Determine the square root of 1024
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Determine the cube root of 1728









Try: Determine the cube root of 3375
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A cube has a volume of 4913 cubic inches. What is the surface area of the cube?











Try:  A cube has a volume of 12 167 cubic feet. What is the surface area of the cube?








Lesson 3 - Multiplying Polynomials
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Try: 
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Try:
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Expand and simplify:
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Activity: Factoring Polynomials Using Algebra Tiles

Use algebra tiles to factor each binomial. Draw a picture of your result. Write your answer in the space provided.
1.	3x + 9	2.	4x − 10












	Answer:_______________		Answer:_______________


3.	3x2 + 4x	4.	10 − 5x












	Answer:_______________		Answer:_______________

5.	3 − 9x	6.	x2 − 5x










	

	Answer:_______________		Answer:_______________


7.	2x2 + 6x	8.	x2 + 5x












	Answer:_______________		Answer:_______________

Lesson 4 - Factoring a Greatest Common Factor

Factoring a polynomial means to break the polynomial down into the product of smaller polynomials (it’s the reverse of multiplying polynomials)
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Try:
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Lesson 5 – Factoring Quadratics The “Easy Way”
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Try:
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Try: 










Lesson 6 – Factoring Using Decomposition
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Lesson 7 - Factoring Special Polynomials
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Try:
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IR octermining the Prime Factors of a Whole Number
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JEITETILER Dctermining the Greatest Common Factor
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IEELEIEER Determining the Least Common Multiple




image6.png
PPN Solving Problems that Involve Greatest Common Factor and
Least Common Multiple




image7.png
) What is the side length of the smallest square that could,
be tiled with rectangles that measure 16 cm by 40 cm?
Assume the rectangles cannot be cut. Sketch the square
and rectangles.

b) Whatis the side length of the largest square that could be
used to tile a rectangle that measures 16 cm by 40 cm?
Assume that the squares cannot be cut. Sketch the
rectangle and squares.
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a) What is the side length of
the smallest square that
could be tiled with
rectangles that measure
8in.by 36 in.? Assume the
rectangles cannot be cut.
Sketch the square and
rectangles.
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b) What is the side length of
the largest square that could
be used to tile a rectangle
that measures 8 in. by
36 in.? Assume that the
squares cannot be cut.
Sketch the rectangle and
squares.
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JECETaLRgl 0etermining the Square Root of a Whole Number
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PEEERIBER oetermining the Cube Root of a Whole Number
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RN using Roots to Solve a Problem
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ISR ICREN Multiplying Two Binomials
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Expand and simplify.
a) (x = 4)(x+2) b) (8- B~ b)
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Expand and simplify.
a) (c+3)(e=7)
b) (590~
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m Multiplying Two Binomials with Negative Coefficients
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Expand and simplify: (~2g + 8)(7 ~ 3g)
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Expand and simplify:
(61— 9)(7 — 50
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m Using the Distributive Property to Multiply Two Polynomials
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Expand and simplify.
) Q@+ SR + 30— 4)
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b) (32 +3f-2)(4 — - 6)
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a) (3k+ 4k = 2k=7)
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b) (28 + 4t 3)(5F —2e+1)
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IEZETIEEN uitiplying Polynomials in More than One Variable
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Expand and simplify.

a) (2r +50°
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b) (3x - 2)(dx — 3y +5)
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a) (4k = 3m)?
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b) (2v—5w)(3v + 2w —7)
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m Simplifying Sums and Differences of Polynomial Products
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a) (2¢— 3)(c+ 5) + 3e—3)(—3c+ 1)
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b) Gx+ y — D(2x —4) — (x+ 2
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Factor cach binomial.

) 61+ 9 b) 6c + 4¢
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IEEEISEE Fctoring Polynomials in More than One Variable
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Factor the trinomial. Verify that the factors are correct.

—128 - 207 — 1653
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Factor the trinomial. Verify
that the factors are correct.
204d — 3088 Sed





image36.png
To determine the factors of a trinomial of the form »* + bx + ¢,
first determine two numbers whose sum is b and whose product is ¢.
‘These numbers are the constant terms in two binomial factors, each
of which has xas its first term.

Factoring a Trinomi
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ISR Factoring Trino
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b) 2122+ 35
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Factor each trinomial.

a) @ -2 8
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Factor each trinomial.
a) @87

b) &+ 7a— 18
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QLEETIBER Factoring a Trinomial Written in Ascending Order
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Factor: =30 + 7m + m?
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Factor: =24 — 5d + &
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Factor.

5I2 ~ 20h + 60
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Factor.

—4f — 166+ 128
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m Factoring a Trinomial with a Common Factor and Binomial Factors
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[FTLTICR M Factoring a Trinomial by Decomposition
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Factor.

a) 3¢ — 135 10
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Factoring by
decomposition s factoring
after writing the middle
term of a trinomial as a sum
of two terms, then
determining a common
binomial factor from the
two pairs of terms formed.
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b) 241 — 20k — 24
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a) 8p° — 18p
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S ———_——
Perfect Square Trinomial
The area model of a perfect square trinomial results in a square.

In factored form, a perfect square trinomial is:
@+ 2ab+ B = (a+ b)(a+ b),or (a+ b?

And, @ — 2ab + b = (a — b)(a — b),or (a — b)?
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IEZEERN F2ctoring a Perfect square Trinomial
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Factor each trinomial. Verify by multiplying the factors.

a) 4+ 120+ 9 b) 4 — 20x + 25¢




image56.png
b) 16— 56x + 4957
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a) 362 + 12x+ 1
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IR +:ctoring Trinomials in Two Variables
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Factor cach trinomial. Verify by multiplying the factors,

a) 20° = 7ab+ 307 b) 108 — cd — 24*
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b) 3p 5,
p — 5pq — 2
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) 5 — 13ad + 6d°
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Difference of Squares
Adifference of squares has the form @ — 12,
In factored form, & ~ 12 = (a — b)(a + b)
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FLAN

(P~ LY (A+N)
S

PA*+ PN+ LA+ LN
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JERETIEEN 2ctoring a bifference of Squares
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Factor each binomial.

) 25 — 362 b) 51— 50y




image65.png
Factor each binomial.
a) 81n? — 49
b) 162v4 — 2wt
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When a factor of a number has exactly two divisors, I and itself, the factor is a
prime factor. For example, the factors of 12 are 1,2, 3,4,6,and 12, The prime
factors of 12 are 2 and 3. To determine the prime factorization of 12, write
12as a product of ts prime factors: 2x 2x 3, 0r 22X 3

To avoid confusing the multiplication symbol with the variable x, we use a dot
to represent the multiplication operation: 12 =223, 0r 22-3

The first 10 prime numbers are: 2, 3,5,7, 11,13, 17,19, 23,29
Natural numbers greater than 1 that are not prime are composite




