/

=

Solve x2—8x + 16 = 25.

x> —-8x+16=25
(x —4)2 =25
x—4=45
X=4+95
ANSWER

Complete the Square

NI Solve a quadratic equation by finding square roots

Write original equation.

Write left side as a binomial
squared.

Take square roots of each side.

Solve for x.

The solutions are4+5=9and 4 -5=—1.

http://www.classzone.com/cz/books/algebra_2 2011 na/book _home.htm



Complete the Square

DOV N Make a perfect square trinomial

Find the value of ¢ that makes x* + 16x + ¢ a perfect
square trinomial. Then write the expression as the
square of a binomial.

SOLUTION X

STEP 1 x 8x
Find half the coefficient of x. % =

STEP 2 8x 64
Square the result of Step 1. 82=64

STEP 3

Replace ¢ with the result of Step 2. x>+ 16x + 64
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- - Complete the Square
@ Make a perfect square trinomial

ANSWER

The trinomial x> + 16x + c is a perfect square when
c=64. Then x? + 16x+ 64 =(x+ 8)(x + 8) = (x + 8)2.
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gelllp] SR vNea gy for Examples 1 and 2

Complete the Square

Solve the equation by finding square roots.

1. x*+6x+9=236.

x2+6x+9 =36
(x +3)° =36
x+3=+6
=—3+06
ANSWER

Write original equation.

Write left side as a binomial
squared.

Take square roots of each side.

Solve for x.

The solutionsare-3+6=3and -3 —-6=-09,
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Complete the Square

(c]V]o] ol v:Nex ) (o309 for Examples 1 and 2

2. x*—10x+25=1.

x>—10x+25 =1 Write original equation.
(x-5)°=1 Write left side as a binomial
squared.
x—5=+1 Take square roots of each side.
XxX=5+1 Solve for x.
ANSWER

The solutionsare5—-1=4and 5+ 1=6.
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Qelblin]op R VN3 [eiy for Examples 1 and 2

3. X2 24x+ 144 = 100.
X2~ 24x + 144 =100

(x - 12)2 = 100
x—12=+10
x=12+10
ANSWER

Complete the Square

Write original equation.

Write left side as a binomial
squared.

Take square roots of each side.

Solve for x.

The solutions are 12—-10=2and 12+ 10 =22.
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GUIDED PRACTICE ._;" fOI' Examples 1 and 2 Complete the Square

4. x>+ 1ldx+c

Find the value of ¢ that makes the expression a perfect
square trinomial.Then write the expression as the
square of a binomial. x 7

2
SOLUTION I

STEP 1 L |
Find half the coefficient of x.
STEP 2

Square the result of Step 1. 7°=49

STEP 3

Replace ¢ with the result of Step 2. x*> + 14x + 49

(W
Nirs
|
~J
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Complete the Square

Lell ]SRNy (6139 for Examples 1 and 2

ANSWER

The trinomial x*> + 14x + c is a perfect square when
c =49.

Then x>+ 14x+49=(x+7)(x+7)=(x+ 7).
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c]V[p] R ivNea (il for Examples 1 and 2 Gomplete the- Square

5. X>+22x+c¢

x 11

x| x* | 1lx
11| 1lx | 121

SOLUTION

STEP 1

Find half the coefficient of x. % =22

STEP 2

Square the result of Step 1. 112 =121

STEP 3

Replace ¢ with the result of Step 2. x> +22x+ 121
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Complete the Square

Lell ]SRNy (6139 for Examples 1 and 2

ANSWER

The trinomial x> + 22x + c is a perfect square when
c = 144.

Then x2+22x+ 144 =(x+ 11)(x+ 11)=(x + 11)2
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- GUIDED PRACTICE ‘_,_J: fOl’ Examples 1 and 2 Complete the Square

6. x>—9x+c¢

9
X 2
x| X209
SOLUTION X
STEP 1 __g __gx %
Find half the coefficient of x.—2- ;_g
STEP 2
Square the result of Step 1. (_—g ) — %
STEP 3
81

Replace ¢ with the result of Step 2. x> —9x + 2
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Complete the Square

Lell ]SRNy (6139 for Examples 1 and 2

ANSWER
The trinomial x> — 9x + c is a perfect square when
=81

2 81 _,. 9 9 y_/._ 9
Then x> —9x + A (x —2)(x —2) (x 5 )-.
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Complete the Square

Pr—
EXAMPLE 3, Solve ax? + bx + ¢c =0 whena =1

Solve x> - 12x + 4 = 0 by completing the square.
x*—12x+4=0 Write original equation.
xX*—12x =—-4 Write left side in the form x2 + bx.
2_12x+36=—4+ 12V el ide.
X x+ 36 36 Add ( L ) _ (—6)=36to each side

(x—6)>=32 Write left side as a binomial
squared.

xX—6=+~/32 Take square roots of each side.

x=6+\/32 Solve for x.

x=6+4J2  Simplify:n/ 32 =J 16 J2=4/2

ANSWER
The solutionsare6+4< 2 and 6 -4+ 2
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Complete the Square

EXAMPLE 3 Solve ax?+ bx + c=0 whena=1

CHECK

You can use algebra or a graph.

Algebra Substitute each solution in the original
equation to verify that it is correct.

Graph Use a graphing calculator to graph

y =x%?—12x + 4. The x-intercepts are about 0.34 = 6 —-4V2
and 11.66 = 6 +4/2
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Complete the Square

20U =Y Solveax?+bx+c=0whena=1

Solve 2x* + 8x + 14 = 0 by completing the square.

2x*+8x+14=0 Write original equation.
xX2+4x+7=0 Divide each side by the
coefficient of x°.
xX2+4x =-7 Write left side in the form x2 + bx.
2
—4x+4=-"7T+4 Add (47):22:4toeachside.
(x+2)>=-3 Write left side as a binomial
squared.

X+2=+\ — Take square roots of each side.

=2 +\/— Solve for x.

x=-2+iN3  Write in terms of the imaginary unit ..
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Complete the Square

———
DO NS  Solve ax?+ bx+c=0whenaz=1

ANSWER
The solutions are 2 +i /3 and-2—-i/ 3
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Complete the Square
@ Standardized Test Practice

The area of the rectangle shown is
72 square units. What is the value of x?

A -6 B 4
(C) 8.48 (D) —6Gord
SOLUTION

Use the formula for the area of a rectangle to write
an equation.
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NTINEY Standardized Test Practice

3x(x+2)=72
3x2+6x=72
x> +2x =24
x—2x+1=24+1
(x+1)2=25
x+1=+5
x=-1%5

Complete the Square

Length X Width = Area
Distributive property

Divide each side by the
coefficient of x°.

2
Add (ZT) _1°=1 to each side.

Write left side as a binomial
squared.

Take square roots of each side.

Solve for x.
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Complete the Square

EXAMPLE 5 Standardized Test Practice

So,x=—-1+5=4o0orx=-1-5=-6. Youcanreject x=-6
because the side lengths would be — 18 and — 4, and
side lengths cannot be negative.

ANSWER
The value of x is 4. The correct answer is B. A © O
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Complete the Square

gelblin]So R t:Ne3 ) [ei 9 for Examples 3,4 and S

7. Solve x? + 6x + 4 =0 by completing the square.

x*+6x+4=0 Write original equation.
x> +6x =—4 Write left side in the form x2 + bx.
2 _ 2 .
xX*+6x+9=-4+9 Add ( 6\ _ 22 o to each side.
(9
(x+3)2=5 Write left side as a binomial
squared.

x+3=+\/5 Take square roots of each side.

x=—3+./5 Solve forx.

ANSWER
The solutions are =3+ 2 and-3—.5
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Complete the Square

gelblin]So R t:Ne3 ) [ei 9 for Examples 3,4 and S

8. Solve x> - 10x + 8 =0 by completing the square.
x> —10x+8=0 Write original equation.
x>—10x =-8 Write left side in the form x2 + bx.
2_10x+25=-8+2 10Y_ (52 ide.
X Ox + 25 8+25 Add ( { ) _ (5)%=25 to each side

(x—5)2=17 Write left side as a binomial
squared.

x—5=+~/17 Take square roots of each side.

x=5+\1 Solve for x.

ANSWER
The solutions are 5+ 17 and 5 -\ 17
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Complete the Square

gelblin]So R t:Ne3 ) [ei 9 for Examples 3,4 and S

9. Solve 2n? —4n— 14 = 0 by completing the square.

2n*—4n—-14=0 Write original equation.
2n* —4n =14 Write left side in the form x2 + bx.
n—-2n =17 Divided each side by 2.
n-2n+1=7+1 Add ( 21 )2: (1)’=1 to each side.
(n—1)2=28 Write left side as a binomial
squared.

n—1=+\/8 Take square roots of each side.

n=1+2\/2 Solve for n.

ANSWER
The solutionsare 1 + 22 and 1-2J2
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Complete the Square

VN3 [9) for Examples 3, 4 and 5

10.Solve 3x* + 12n— 18 = 0 by completing the square.

3x*+12n—-18=0 Write original equation.
+4n—-6=0 Divided each side by the
coefficient of x°.
x2+4n =6 Write left side in the form x2 + bx.
+4x+4=6+4 Add ( 45)2: (2)’= 4 to each side.
(x+2)2=10 Write left side as a binomial
squared.

x+2=+\10 Take square roots of each side.

x=—24+ /10 Solve for .
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Complete the Square

gelblin]So R t:Ne3 ) [ei 9 for Examples 3,4 and S

ANSWER
The solutions are — 2 +J10 and -2 —/ 10
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Complete the Square

\@ for Examples 3, 4 and 5

11. 6x(x + 8) = 12

6x(x +8) =12 Write original equation
6x2 + 48x =12 Distributive property
x>+ 8x =2 Divide each side by the
coefficient of x°.

2
x2+8x+16=2+16 Add (87):42:1&0 each side.
(x+4)?=18 Write left side as a binomial
squared.
x+4=+32 Take square roots of each side.

=—-4+32  Solve forx.
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Complete the Square

gelblin]So R t:Ne3 ) [ei 9 for Examples 3,4 and S

ANSWER
The solutions are — 4 +32 and -4 —3J2
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Complete the Square

LYY () for Examples 3,4 and 5

11. 4p(p — 2) = 100

4p(p —2) = 100 Write original equation
4p> —8p =100 Distributive property

p?>—2p =25 Divide each side by the
coefficient of p>.

p?P—2x+1=25+1 Add (87)2: 4 =16 to each side.

(p—1)>=26 Write left side as a binomial
squared.

p—1=J26 Take square roots of each side.
p=1+.26 Solve for x.
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Complete the Square

gelblin]So R t:Ne3 ) [ei 9 for Examples 3,4 and S

ANSWER
The solutions are 1 + 26 and 1 — 26
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Complete the Square

GNILENY  Write a quadratic function in vertex form

Write y = x> — 10x + 22 in vertex form.
Then identify the vertex.
y=x>—10x+ 22 Write original function.
y+?=(xX—-10x+?)+22  Prepare to complete the square.
y+25=(x2—10x+25) +22 Add (=10 _ (-5)=25 to each side.

2
y+25=(x-5)72+22 Write x2 - 10x + 25 as a
binomial squared.
y=(x-5?-3 Solve for y.
ANSWER

The vertex form of the function is y = (x - 5)> - 3.
The vertex is (5, -3).
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Complete the Square

@ Find the maximum value of a quadratic function

Baseball

The height y (in feet) of a
baseball  seconds after it is
hit is given by this function:

=16 +96¢+3

Find the maximum height of the baseball.
SOLUTION

The maximum height of the baseball is the
y-coordinate of the vertex of the parabola with the

given equation.
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Complete the Square

DV\IL8P Find the maximum value of a quadratic function

y=—16£ +96¢ +3 Write original function.
y =—16(f> - 61) +3 Factor —16 from first two terms.

y +(=16)(?) =-16(* -6t + ? ) + 3 Prepare to complete the square.
y +(=16)(9) =—16(2 -6t + 9 ) + 3 Add (-16)(9) to each side.

y—144 =-16(t-3)*+3 Write 2 -6+ 9 as a
binomial squared.

=-16(t—3)*+ 147  Solve for y.

ANSWER

The vertex is (3, 147), so the maximum height of the
baseball is 147 feet.
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Complete the Square

Lelblp]=pR iV Xa (o199 for Examples 6 and 7

13. Write y = x2 — 8x + 17 in vertex form.
Then identify the vertex.

y=x>-8x+17 Write original function.
V+?=(X-8x+?)+ 17 Prepare to complete the square.
16 = (X2 — 8x + 16) + 17Add (=3.) — (47- 16 to each side
y+16 = +16) + (ﬁ — (—4)= .

y+16=(x—4)2+17 Write x2-8x+ 16 as a
binomial squared.
y=@x—-4)+1 Solve for y.
ANSWER

The vertex form of the functionis y=(x - 4)> + 1.
The vertex is (4, 1).
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Complete the Square

Lelblp]=pR iV Xa (o199 for Examples 6 and 7

14. Write y = x% + 6x + 3 in vertex form.
Then identify the vertex.

y=x2+6x+3 Write original function.
Y+ ?=(x2+6x+7?)+3 Prepareto complete the square.
9= (+6x+9)+3 Add ((5)_ 329 to each sid
Y+9=(Xx+6x+9) + (ﬁ:(i&): o each side.

y+9=(x+3)2+3 Write x>+ 6x+9 as a
binomial squared.

y=(x+3)-6 Solve for y.

ANSWER

The vertex form of the function is y = (x + 3)> - 6.
The vertex is (- 3, -06).
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Complete the Square

Lelblp]=pR iV Xa (o199 for Examples 6 and 7

15. Write f{x) = x? — 4x — 4 in vertex form.
Then identify the vertex.
fix)=x*—-4x-4 Write original function.
y+?2=(x-4x+7?)-4
y+4=(x*- 4x+4)-4 Add (%2:(—27) =4 to each side.

y+4=(x- 2)2_4 Write x2-4x+4 as a
binomial squared.

Prepare to complete the square.

y=((x-2)>-8 Solve for y.
ANSWER

The vertex form of the function is y = (x — 2)> - 8.
The vertex is (2, -8).
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Complete the Square

gelbip]=pRd VX411 for Examples 6 and 7

16. What if ? In example 7, suppose the height of the
baseball is given by y = - 162+ 80r + 2. Find the
maximum height of the baseball.

SOLUTION

The maximum height of the baseball is the
y-coordinate of the vertex of the parabola with the
given equation.

=— 16+ 80r +2 Write original function.
=—4((2)* - 20¢) +2 Factor — 4 from first two terms.

y+(=4)(?) =-4((21)> =20t + ?) + 2 Prepare to complete the square.
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Complete the Square

Lelblp]=pR iV Xa (o199 for Examples 6 and 7

y +H(=4)(25) = - 4((21)>- 20t + 25 ) + 2 Add (-4)(25) to each side.

Write 22-20+25as a

_ 2
y—100=-4Q2r-5)"+2 binomial squared.

=—4Q2t-5)>+ 102 Solve for y.

ANSWER

The vertex is (5, 102), so the maximum height of the
baseball is 102 feet.
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