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Warm Up

‘ Identify the function

family and describe the domain and range.

1.90¢) = - 3| 2.9(x)=4x-3
| Asolute Linear
value
3. F(x)=6x +1 4. hix) =[x +4|- 1
quadrahic a solute value

5.f(x)=-3x-10

linear

6.f(x)=—-x-5
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Cumulative Warm Up

Essential Question

How can you complete the square for a quadratic expression?
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\"'Wer_!g with a partner. Use algebra tiles to complete the square for the” : —
expression x2 + 6x, ’

a. You can fadel x® + 6x using one x*tile and six x-tiles. Arrarige the
tiles in a square:-Your arrangement will be incomplete in orie of the
corners.

b. How many 1-tiles do you need to complete the square?

c. Find the value of ¢ so that the expression x* + 6x + ¢ is a perfect
square trinomial.

d. Write the expressiorn in part (c) as the square of a-binomial.

Exploration 1

“Wark with a partner. / )i O
a. Use the method outlined in Exploration 1 to complete the table:
Expression ™. \‘L:::I‘;I:t':the "q u: :: E pr I n 1 tena
Ae2c4 ¢
A+
4B+ ¢
a2+ e+ ¢

b. Look for patterns in the last calumn of {he table. Consider the
general statement x* + bx +¢ = (x + d }>. How are d and b related in
each case? How are c and d related in each case?.

| . How can you abtain the values in the second coluh'r‘n. directly from
the coefficients of x in the first column?

Exploration 2

Solve x* - 16x + 84 = 100 using square roots.

Example 1
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Solve the equation using square roots. Check your solution(s).

‘1.x2+4x+4=36 2.-6x+9=1 3.xX-22x+121=81
(eDMN=36  (¥3Dw3)=\
a
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wa-’;(gv <i1-3’=t \
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X= W w4 w= o
Xy 3>— W
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Monitoring Progress 1-3

G) Gore Concept
Completing the Square
[

2
Words To complete the square for the expression x2 + bx. add (f) .

Diagrams In each diag the bined ares of the shaded regions is x2 +
2
Adding (%) completes lhe square in the second diograin,
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Core Concept

Find the value of ¢ that makes x* + 14x + ¢ a perfect square
trinomial. Then write the expression as the square of a binomial.
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Example 2
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Fl_nd the value of ¢ that makes th? expression a perfect square
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Monitoring Progress 4-6

= X-5 = £ 33
19_ 2 a5 Y r<
325 S°° x=s5*3Ja
%%i0x t¥=0
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X*-\ox yag=-F ¥3S
(x-5Y =
(x-5)> = Vg3

-5 = tala

Solve x* - 10x + 7 = 0 by completing the square.

Example 3

cwhen ¥nery (v o GCF - agin

Solve_af + 12x+ 15 = 0 by completing the square.
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Example 4
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Solve the equation by completing the square.
7.%-4x+8=0 8.2+8x-5=0
X%ux =-g

X3y rz =4

9. -3 -18x-6=0

10. 42 +32x=-68 11, 6x(x + 2) = ~42 12. 2x(x - 2) = 200

Monitoring Progress 7-12

Q Write y =52 - 12x + 18 in vertex form. Then identify the vertex.
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Example 5

Write the quadratic function in vertex form. Then identify the
vertex.

13.y=x>-8x+18 14.y=x*+6x+4

hy 7 =(X8x e
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Y= (X - e
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Monitoring Progress 13-15
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The height y (in feet) of a baseball t seconds after it is hit can be
modeled by the function y = —16¢ * + 96¢ + 3. Find the maximum height
b of the baseball. How long does the bali take to hit the ground?
—

v Y-l 90 43

2 | Yele(tP-ut) +3
5+9~—w/ba bbt?) ¥3
(e = 70 (£ D 13

gy = -je (£-3)7 43
ke +I4H F 14y

yo-lbl(b-3Y4 143
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Example 6
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16. WHAT IF? The height of the baseball can be modeled by
y=-16t2+ 80t + 2. Find the maximum height of the
baseball. How long does the ball take to hit the ground?

Monitoring Progress 16

Writing Prompt: To solve a quadratic equation by completing the
square you ...

Closure
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