LEssoN Multiplying

Binomials to Find
the y-Intercept

*
» Today I am: learning two methods for multiplying polynomials.
» So that I can: rewrite quadratic functions in vertex form to standard form.
» Tl know I have it when I can: multiply (3x% + 4x + 2) by (2x + 3).
\. J

Opening Exercise VEY’I'—ex ‘ Eo\r —> S |6h040\)’c>/
= O(%~h)d ‘f'k —> ;;l X+ bx
1. Marshall had the quadratic functiony = (x — 2)2 + 0 and knew that he could e @d the
vertex. What is the vertex for this quadratic function? ’lh-}eY

Sarah said that Marshall could find the y-intercept if he rewrote his equation into standard form,
y = ax® + bx + c. Sarah got him started by rewriting his equation as shown below.
o —? vevtex : ¢R,0)

oxrs of S'_\jm x=2
y=Kk-2)-(x—-2)+0 tj“)rﬂ"ef CQ.‘F)

y=Kx—2)

Unfortunately, Marshall doesn’t know how to multiply the binomials (x — 2) by (x — 2). In Module 2,
Marshall learned to multiply —2 by (x — 2).
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442 Module 4 Quadratic Functions

N\ VR
5¢x~2) 5
(x 20X =) .

Let’s see how that idea can be used to tackle this new problem.

() 2) [ —2) | - (x —2) 2 (x— 2)

(x—2{-(x—2)= + +
2 A
X —ax-ax+4y — X —Yx+y
2. This distribution process continues by multiplying x by (x — 2) and —2 by (x — 2). Use the space
above to continue the multiplication. Then cor&ine like terms to get a 3-term (trinomial) expression.

U= (X-23+0 £
Y = X&—%x—@-ﬁ Y ~leveesf
3. What is the y-intercept for Marshall’s quadratic function? — 1

y-inter et x=06 111 .
U= O-4Cod +4 5 | g (=20

4=4% (o94)

- 7
4. Use the vertex and y-intercept to sketch a graph of Marshall’s 5
parabola. What could you do to get a more accurate graph? 4
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Lesson 5 Multiplying Binomials to Find the y-Intercept

Exploratory Challenge—The Area Model 300 40 2
5. Gisella computed 342 X 23 as shown on the right. 6000 | 800 40 |20
Explain what she is doing. What is her final answer? 900 | 120 6 |3
6000 /
1700 160 6

6. Bobby said that Gisella’s method could be used in algebra to multiply other polynomials. He
wrote the following:

(B3x2+ 4x + 2) (2x + 3) = 2?7?72

£ xR
3x2  4x 2
(A 2(B) (O
o
ex3 gx’” yr{ 6 |3

N

(74
7x* 16X z
> A
GX H I + (X +6
Determine what goes in each box by simplifying the expressions below.
A 3xt-2x=____ B. 4x-2x=____ C. 2-2x=

D. 3x*-3=__ E. 4x-3=__ F.2-3=

7. How can you use the arrows like Gisella had in her problem to help you simplify the expression?

2 Y
6xX TIT7X FH X AL

8. (3@ = + + +

Both models used in Exercises 5 and 6 were area models. You will use these models again in Algebra 2
when you multiply complicated polynomials and divide polynomials.
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Sometimes the quadratic function is given in factored form, such asy = (x — 1)(x + 2). We'll use the
area model to change the equation into standard form.

9. To multiply (x — 1) and (x + 2), we'll set up a table to keep track of the terms.

(432) Cx-)
-,
What should

Where does the X x -1 go in this box?

term come from? x| =X | x g
QA
X-X X
QX -2 2 e N
S = One more box
X ) to gol

J

Use the arrows to help you combine like terms. We know that
x—1)-x+2) = + +

Y = 33— 2

10. What is the y-intercept for the equationy = (x — 1)(x + 2)?

4=>+ >3]

11. What is another way to find the y-intercept?
let xX=0
2
Y= (3 +0 -2

In later lessons, we’ll learn about standard form and factored form and what information each
gives us about the graph of the quadratic equation. For now, we’ll focus on multiplying various

2 <OJ-Q)

expressions.
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Lesson 5 Multiplying Binomials to Find the y-Intercept

12. For the next two exercises, you and your partner will switch off using the area model and the

distributive property. When you are done, check your answers with your partner’s.
N R K




446 Module 4 Quadratic Functions
x ¢

13. lan started to multiply the polynomials, (x — 1) and (x> + 6x* — 5), using an area model.

Answer the questions to help lan finish the problggn.__'
3 3 2
XX 7 X ex—ox +5

l‘.
Where does the x* £ X lex’]-ed|ex
ere does the x* come from? ExX ¥ -
x //élx +5(~5
—£X / /
-% S Why did Ian put a Ox in
X -1
Fill in the other boxes. C 3 the problem?
v il ox (s . plac
X _ £X| -6x2 | 6x2 holclax o Haa
5" | ox | ox ox MISSING_ Teywm.
s el —
This space will have the sum of -6X| 5 |5
the two like terms with an x2. 5x” +5/

What is that sum?

Determine the other sums of " P 2
klike terms. Y £ EX ~6X -5 + [
Using this area model, we canseethat (x — 1) - (X* +6x*—5 =__ +5x*+_ —5x+ __ .

Lesson Summary

Two different methods for multiplying polynomials are the area model and using the
distributive property. An example of each is shown below:

x -4 (x — 4)(2x + bB) =

2% | -8x |2x x(2x + B) — 4(2x + ) =
24|

5x 20 |5 2x* +5x — 8x — 20 =
345 _20% 2x> —3x —20

14. Which method do you like best? Why?
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NAME: PERIOD: DATE:

Homewor;k Pr'o]LlEb lofem Set
Use ano coﬁiﬁte ‘:I:\egi;ollowing products:

1. (4x + 2)(2x + 3) 2. (10x + 1)(x + 1)

Hint: For Problems 3 and 4, w as shown in Exercise 13.

3. Bx2+ 2)@2x + 3) 4, (2x%2 + 10x) (x> + 1)
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5. 3x*+ 4x + 2)(2x + 3) 6. x>+ 10x+ 1)(x*+x+1)

7. Multiply the poly lals using the distributive property~(3x* + x — 1)(x* — 2x + 1).

(Bxrix =1 (X - a4 1)

2, Y4 C ERE.
ax (X =ax+] )= 3X —£X +3X
X C><4~9?><+|) = XS’QXQ“LX

Y
A ¢ anH) ) = X eax |

I8 g5 L 3 2
X+ X ~X —6X X +3X-]

-—_

8. Sammy wrote a polynomial using only one variable, x, of degree 3. Myisha wrote a polynomial
in the same variable of degree 5. What can you say about the degree of the product of Sammy’s

=

<><3+._._.)° XA
g

~

and Myisha’s polynomials?
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Use either method to write each of the following expressions as the sum of monomials.

AN

9. 3a(4 + a) 10. x(x+2)+1
2
A £ 3
11. (x — 4)(x + 5) 12. 2z—1)322+ 1)
13. (10w — 1)(10w + 1) 14. (—5w — 3)w?

15, ¢ —x+1Dx—-1) 16. (m)(z+x)
<xg«c xz +c_1'\+3z> (z*X%)
z (Xy +><z+3°‘+_tjz)
X (XY+XZ+y +y2)
a R Q
XuzZfxz +uz+yz
XY X2 43y 4Ry 7]

(;(52 4 xZ 4 (5’2 sz’“«r )(B )



\\‘(‘ X2+ X ‘ja

17. (t— D@+ 1)@+ 1) 18. W+ 1)w* —w>+w?—w+ 1)
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\

Be careful herel

You'll need to
multiply each term
separately. Then

\ combine like terms. )

19. z(2z+ 1)(3z — 2) 20. 3xz(9xy +z) — 2yz(x + y — 2) ~
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21. Use the distributive property (and your wits!) to write each of the following expressions as
a sum of monomials. If the resulting polynomial is in one variable, write the polynomial in
standard form.

A. (a + b)* B. (a+ 1) C. 3+b)* D. 3+ 1)

E. What do you notice about all of these problems? Is there a pattern?

22. Andrew started to multiply the polynomials, (x — 1) and (x* + 6x? — 5), using the distributive
property. Examine Andrew’s work and then complete the problem.

—T
x—1)-(+ 6x>—5) =

x-(x®+6x2—5)—1(x* + 6x* — 5) =
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23. Leelais convinced that (a + b)? = a® + b% Use an area model to explain to her why she is

wrong.

24. Sara started to use the area model to multiply (x — 2) by (x* — 1). Explain where Sara went

wrong in her area model. What could she have done to prevent this mistake?

X -2
X |-2 X
/|
X | -x 2
g
33 2
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Challenge Problems

25. (x+y+2? 26. (x+1+2)?°

27. The expression 10x? + 6x* is the result of applying the distributive property to the expression
2x%(5 + 3x). It is also the result of applying the distributive property to 2(5x% + 3x°) or to
x(10x + 6x?), for example, or even to 1 « (10x? + 6x3). For (A) to (E) below, write down an

expression such that if you applied the distributive property to your expression, it would give
the result presented. Give interesting answers!

Example: 10x* + 6x3can be written as: A. 6a + 14a®can be written as:
2x%(5 + 3x)
B. 2x* + 2x° + 2x'° can be written as: C. 62> — 15z can be written as:

D. 42w’ — 14w + 77w’ can be written as: E. Z%(a + b) + Z*(a + b) can be written as:






