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Ax+3x2 + 22X+ X2+ 5
= (3x%+ %) + (8x+2x)+ 5

4x2+ 6x+ 5
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Simplify each expression. Write the answer
standard form. Se EXAMPLES 2 AND 3

27.3x+2x% — 4x+ 3% - 5x
28.5+8y2 - 12y +3y
29.32-722-52+522+ 222
30.7-2x+3+5x+4x7

Add or subtract. Write each answer in standard
form. SEE EXAMPLES 4 AND 5

31.Gb-8)+(b+4)

32. Q2 - 73+ 80 + (-8 - 3x2 4 4)
3352 -2y + 1) - (P +y+3)
34.(-7a% - a +4a?) - (-8a? +a-7a%)

35. (4m? - 2m + 8) + (2m2 + 2m - 5)
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(<) Ex 2: Use a Table to Find the Product of Polynomials & Try It! W

e Use a Table to Find the Product of Polynomials

) A. How is multiplying binomials like multiplying two-digit numbers?
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Multiply the expressions 15 - 18 and (x + 5)(x + 8) using a table.

15-18 You can write (x +5)(x +8)
15+18in
B ... HEE
Rl 100 80 (10 +5)(10 + 8). x IR
B so 40 s«
15418 = 100 + 80 + 50 + 40 0+ 5)0x + 8) =x2 + 8 + 5x + 40
=270 =x2+13x+40

You can multiply both binomials and two-digit numbers in expanded form
using the Distributive Property.




image9.png
O Eit
EXAMPLE 2 Use a Table to Find the Product of Polynomials

e a Table to Find the Product of Polynomials & Try It W

®) B.What is the area of the green rectangle?

SOLUTIO! =
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The height of the rectangle is represented by (2x + 1).
The width of the rectangle is represented by (x + 3).

The area of the green rectangle is represented by the expression
(2x+ 1)(x+3).
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Use a table to find the area of each section of the rectangle.
Combine like terms.

[ 2x [P

X 3

[ [« ]3]
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The area of the green rectangle is 2x% + 7x + 3. Again, the
product of these two polynomials is a polynomial.
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Jse a Table to Find the Product of Polynomials & Try It!

EXAMPLE 2 Use a Table to Find the Product of Polynomials

Try It!

o) 2.Find the area of each green rectangle

a. b.
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DO YOU KNOW HOW?

<OO0OO0OO0OO0OCe -

10. Find the area of the rectangle. %+4

AX_Z-

CHECK ANSWER
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Find each product. e EXAMPLE |
18 6x0 — 4x =3)

19. (-3 + 2y -7)

20. 3x%(—x? + 2x - 4)
21.-532¢ - 4x2 +2)

Use a table to find each product. sce exapie 2
22. (x - 6)(3x +4)

23, (x+ D(ax+1)

Use the Distributive Property to find each product.
SEE EXAMPLE 3

24. (x-6)(x+3)
25. (3x - 4)(2x+5)
26. (x - 8)(2x +3)
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QO Eit Ex 3: Factor a Polynomial Model & Try It W

€ EXAMPLE 3 Factor a Polynomial Model

) Alani is in charge of marketing for a travel company. She is designing a
brochure that will have 6 photos. The photos can be arranged on the page
in a number of ways.

There are 4 narrower
photos that are
each 1in. by xin.

There are 2 main square photos,
which have a length of x in.
on each side.

A. What is the total area of the photos?
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First, find the area of each type of photo.

There are 2 square photos, each with an area of x2 in’. There are 4 narrower
photos, each with an area of 1x in%.

Area = area of square photos + area of narrower photos
= 2(x?) + 4(1x)

= 2x% + 4x

The total area of the photos is 2x? + 4x in 2.
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QO Eit Ex 3: Factor a Polynomial Model & Try It W

EXAMPLE 3 Factor a Polynomial Model

) Alani is in charge of marketing for a travel company. She is designing a
brochure that will have 6 photos. The photos can be arranged on the page
in a number of ways.

There are 4 narrower
photos that are
each 1in. by xin.

There are 2 main square photos,
which have a length of x in.
on each side.

B. Find a rectangular arrangement for the photos. What factoring represents
the arrangement?
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Try placing the photos in one row.

The arrangement has
a height of x in.

The arrangement has a
width of (2x + 4) in.

The factored form that represents the area of the arrangement is x(2x + 4).
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QO Eit Ex 3: Factor a Polynomial Model & Try It W

EXAMPLE 3 Factor a Polynomial Model

) Alani is in charge of marketing for a travel company. She is designing a
brochure that will have 6 photos. The photos can be arranged on the page
in a number of ways.

There are 4 narrower
photos that are
each 1in. by xin.

There are 2 main square photos,
which have a length of x in.
on each side.

C. Factor out the GCF from the polynomial. What does the GCF represent in
this situation?
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THE GCF of 2x7 and 4x is 2x. So you can rewrite the expression as 2x(x + 2).

The arrangement has
a height of 2x in.

The arrangement has a
width of (x + 2) in.

The GCF represents the height of one possible arrangement of the photos.
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Q@ Exit  7-4:Ex3: Factora Polynomial Model & Try It! W

© EXAMPLE 3 Factor a Polynomial Model

) Alani is in charge of marketing for a travel company. She is designing a
brochure that will have 6 photos. The photos can be arranged on the page
in a number of ways.

The arrangement has
a height of x in.

The arrangement has
a height of 2x in.

The arrangement has a The arrangement has a
width of (2x + 4) in. width of (x + 2) in.

D. Which of these two arrangements is more practical use of space on a
page of the brochure?
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The arrangement based on the GCF is more practical because the
arrangement with all photos in one line will likely be too wide for a page.
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© EXAMPLE 3 Factor a Polynomial Model

Try It!

) 3. Alani is in charge of marketing for a travel company. She is designing a
brochure that will have 6 photos. Suppose the dimensions of the narrower
photos were increased to 2 in. by x in. What expression would represent the
new arrangement based on the GCF?

There are 2 main square photos,
which have a length of x in.
on each side.

There are 4 narrower
photos that are
each 2 in. by x in.
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The areas of the rectangles are given. Use factoring
to find expressions for the missing dimensions.
SEE EXAMPLE 3

34. 2 2

2 ey 120y
35 2

2 622 = 180
36. 2

?| 10a%? + 15ab? + 20a%
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‘@ EXPLORE & REASON

) Consider the puzzles.

A. Find the solutions to the four
puzzles shown

) B. Look for Relationships Write a
set of four number puzzles of
your own that have the same
structure as these four. Describe
the pattern

What two
numbers
multiply
together to
equal 15 and
add together to
equal 87

C What two
numbers
multiply
together to

equal —15 and

add together to
equal —27 4]

B What two
numbers numbers
multiply multiply

togethy together o
P - equgl——ﬁand

equal 15 and
add together to
equal —16?

add together to
equal —147
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Trinomial & Try L W

e Understand Factoring a Trinomial

) A. How does factoring a trinomial relate to multiplying binomials?




image28.png
Consider the binomial product (x + 2)(x + 3) and the trinomial
X2+ 5x+6.

The product of the
second terms of the
binomials

The sum of the
second terms of the
binomials.

(x+2)(x+3)=x%+3x+2x+6

=x>+5x+6

» Conclusion
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The product of the second terms of the binomials
is equal to the last term of the trinomial.

(X+2)(x+3) =x2 +3x + 2x + 6

=x2+5x+6
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X+2)x+3)=x+3x+2x+6

X +5x+6

The sum of the second terms of the binomials is equal
to the coefficient of the second term of the trinomial.




image31.png
You can factor a trinomial of the form x? + bx + cas
x+p)x+q)ifpg=candp+q=b.
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QO Eit Ex : Understand Factoring a Trinomial & Try il W

© EXAMPLE 1 Understand Factoring a Trinomial

o) B.What is the factored form of x% + 5x + 62
Identify a factor pair of 6 that has a sum of 5.

Sum of
Factors of 6 | Factors The second term of

1and 6 7 each binomial is a
R factor of 6. These two

Zland 5 factors add to 5.
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If you factor using algebra tiles, the correct factor pair will form
arectangle.

(x+3) (X+1)

era .III w+3) .II

The factored form ofx? + 5x + 6 is (x + 2)(x + 3).

2

The first term of each binomial is x, since x - x = x’
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Check
(X+2)(x+3)=x2+3x+2x+6

=x2+5x+67
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EXAMPLE 1 Understand Factoring a Trinomial

o) 1. Write the factored form of each trinomial

a.x? +13x+36

W) b.x2+11x+28
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nal Example 1B W

ADDITIONAL EXAMPLE 1B

Use the algebra tiles to determine the trinomial expression and
the binomial factors.

SOLUTION
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Large blue square ti
Green rectangular t
Red rectangular tile =
Small yellow square tile = 1
Small red square tile

Binomial factors: (length - width) = (x — 4)(x + 5)
Trinomial (add all the tiles together): x2 + x — 20
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Factor each trinomial represented by the
algebra tiles. e ExAMPLE 1

19. [l
1

Complete the table to factor each
SEE EXAMPLES 1 AND 3

20.2+9x+20
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\Write the factored form of each trinomial.
SEE EXAMPLES 1,2,3,4,AND 5

2253 + 15x+ 44 232 - 11x+24
24.52 +2x - 15 25.x% - 13x+30
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) A website design company resizes rectangular

o)

photos so they fit on the screens of various
devices.

A. What expression represents the width of the
photo?

B. Write three possible lengths and
corresponding widths of the photo by
substituting different values for x.

Area:
X +7x+12
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19. Reason Use factoring to arrange the following
algebra tles first into one rectangle and then
into two rectangles of equal size.

11 11
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17. Error Analysis Describe and correct the error a
student made in factoring 2x2 + 11x + 15.

ac=2x15=30;b=11

Factors of 30

1x30 1+3
2x15 2+1
3x10 3+1
5x6

22 + 11x + 15 = (x + 5)(x + 6) X /
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Factor the trinomial represented by the
algebra tiles.

2‘II-.

EEmnm
11111

1

[]
1

Factor each trinomial. Se EXAVPLE 1
2342 +16x+ 12 24.2x2 - 16x+ 30
25.3x2 + 12x— 63 26. 6x% + 12x — 48
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€ CRITIQUE & EXPLAIN
) Seth and Bailey are given the polynomial 8x2 + 48x + 72 to
factor.

A. Analyze each factored expression to see if both are equivalent
to the given polynomial

) B. How can the product of different pairs of expressions be
equivalent?

Bailey's ok /

(2x+6) (ax + 12

/

&
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C. Look for Relationships Find two other pairs of binomials that
are different, but whose products are equal.
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20. Error Analysis Describe and correct the error a
student made in factoring x? - 36.

Use the perfect-square trinomial pattern to
factor x2 — 36 because both terms are
perfect squares.

X-36=(x-6)(x—6) X /

21. Higher Order Thinking Use the visual shown
asa starting point. Describe how you can use
diagrams to show that a2 - b2 = (a + b)(a - b).
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Given the area of each square, factor to find the
side length. see EXAMPLES 1AND 2

29. Area = 36x2 + 120x + 100

30. Area = 144x2 - 24x + 1

Factor each expression completely.
SEE EXAMPLES 1,3, and 4

3102+ 16x+ 64 32.x2-25
33.x2-18x+ 81 34.x2 - 14x+ 49
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1d and Subtract Monomials & Try Itt W

EXAMPLE 3 Add and Subtract Monomials

How can you use the properties of operations to combine like
terms and write the expression 4x + 3x? + 2x + X + 5 in
standard form?
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