Completing the Square Lesson Pagel of 5

The purpose of thewarm-upsis to review previousknowledgeand skills nesded for today@
lesson. Vocabulary needed is quadratic equation, quadratic term, linear term, constant.
Sudents also need to unde stand the equivalence between the perfect square trinomal andthe
factored form of the polynomal.

Warm ! :
1. (CST) Which of thefollowing shows 9t +12t +4 factored completely?
A. (3t+2)?% B. (3+4)((3t+1) C. (%t+4)(t+1) D. 9*+12¢+4

Wha isthelinear term for the other three incorrect ansvers?

2. Fill inthechart. Thefirst oneis donefor you.

Perfect Squae Trinomd Factored Form
A. x2+8x+16 (x+4f

B. x*-8x+16

C. (x—3)?

D. x> +10x+25

3. Solve

A. xX* =64 B. (y+2)*=25

Review warm-up:
1. A isthecorrect ansver. Thelinear termsare 15t,13t and12t. Sressthattheoutsideterms
are all thesameg, it isthelinear term that distinguishes the produd.

2. B. (x! 4)? C. x?! 6x+9 D. (x+5)?
Stess that you hawe a choice of howto express the polynomal Basa trinomal or in factored
form. Theadwantageto factored formin this case is that we can smply take the square root of

the quantty squared to get the quantty itself, asshown in B. in the next question.

3. A. x=1%8 B. y=-245, y=3 or y=-7
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Student Notes:

Completing the Square is onemethod used to solve quadratics (degree 2 polynomas). Wha
doesit mean to solve aqualratic? (to find the values of the variable that have the equaton
equal zero). Tell your partner whatit meansto solve a quadmtic. Use conplete sentences.

To usethis method thequadratic term mug have aco€ficient of 1. Wewill discuss this more
later, but for now, hawe students putthisin thar notes.

We are going to look at a pictorial modd of what it meansto complete thesquae. (algebra
tiles could work, but1®n drawingthemodds). What isa square? [A 4 sided figure with 4
rightangles and all sdes have the same legth DA quarilateral with all sides conguent and 4
rightangles]

Model 1: Let@lookat apictorial modd of x* +4x. | have onesquare(xf) and 4 linear bas
(4x). How many single units (condants) will be needed to make a square (Gomplete the
squaeQ?

Wha we Wha we have after Dimensons
start with adding the units tha (factored form)
complete the squae
(pefect q. trinomial)

X% +4x X2 + Ax + 4 (++2)

Model 2: Shaddn to shownegative linear terms.

x*! 6x x*! 6x+9 (r!3)
Model 3:
x> +2X X2 +2x+1 (r+1)
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Youtry:

Draw x> + 8x, think abouthowto arrangethelinear terms, then see how many units you need
to complete the squae. Draw in theunits and write thesquae as atrinomal andthen in
factored form.

Stuudents should show4 linear terms on each side, and adding 16 units for x* +8x+16 which
equals (x+4)*which are the dimensonsof the conrpleted square.

Who could tell me whatthe QruleQis to find the number of units nesded to conrplete any
square? Sudents should write in ther notes.

To find the condant needed to form the pefect square, take % of the coefficient of thelinear

2
term and squaeiit. Notation:[%] :

Model 4: Completingthe square with an oddlinear term:  x* + x

Encouragestudents to see the same process, put %x on each side, which meansthey will need

. . . 1 .
to produe a square with dlmensonsz ! % which equalk an area of % :

2
x2+x x2+x+l ! +1$
4 #70&

Think Pair Share

2

(on

Explain to your patne why we use to find the number of units needed.

S

So why are we learning to complete the square? We can use this methodto easily solve a
quadratic equaion. What does it mean to solve a quadratic equaion?[We are looking for the
x-intercepts of theequdion, the zerog
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Example 1: Solve by completingthesquae: y? +8y =10

2 w2
y? +8y+!#/§§ :10+'#/§ Picture how many units are needed to complete thesquare [16]

Yy’ +8y+ (4)2 =10+ (4)2 Add 4 to both sides. Leaving it like this makes it easer to factor.

(y+4)> =26 Writein factored form
Jy+4)y = +26 Take thesquaeroa of both sides. Remembe tha you have a

postive and negdive root (degree 2 = 2 roats)

y+4:i\/§3

y=14%/26  Isolatethey butsubtracting the congant from both sides

You try #1: (Work with a patner)

Solve by completingthesquae: x?! 6x =2

Example 2: Solve by completing thesquae: ¢ +18¢-175=0

c®+18c =175 Movethe condant so weisolate the quadratic and linear terms
2 2

118" 118"
¢’ +18c +§;:?8§ = 175+§}§£ Picture how many units are needed to complete the squae

c?+18+(9) =175+ (9)° Add 9° unitsto each side
(C+9)* =256 Expressin factored form

J(C+9)* =+4256 Takethesquae roat of both sides. Remember that you hawe a
postive andnegative root (degree 2 = 2 roots)
c+9=1%16
c=-9%16 |solate the c by subtracting the congant from both sides

c=1!25c=7 Express as 2 integer answers.

You try #2: (Work with a patner)

Solve by completingthe squae: v? —20v+19=0
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Example3: Solve by completingthesquae: 2b* +16b—4=0

Remember, we mug have the coeficient to thequadratic
term equd tol, sofirst dividethroughby 2.

b’>+8b-2=0 Movethe condant so we isolate the qualratic and linear terms

b*+8h=2

2 2
b*+8b+ (g) =2+ (gj Picture how many units are needed to complete the squae

b2 +8b+(4) =2+(4°  Add 4° unitsto each side

(b+4)*=18 Expressin factored form
J(o+ 4)2 =+.18 Take the square roat of both sides. Remember thatyou have a
postive andnegative root (degree 2 = 2 roots)
b+4=+32 Expresstheradical in smplified form

b=14+3J2 Isolate the b by subtracting the congant from both sides

Beclear tha there are 2 answers here: b:!4+3\/§ and b =14l 3\/5

Youtry 3: (Work with a partner)

Solve by completingthe squae: 5x*> —20x—10=0

Assign homework that reinforces the process. Y oumay want to indudelinear terms tha are
odd, or leave tha for the next day.
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