% 7.3 — Completing the Square §
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Daily Objectives:

1. Explore projectile motion. - :

2. Understand completing the square as one way to convert the general form of a quadratic
equation to vertex form.

Use formulas to convert the general form of a quadratic equation to vertex form.

4. Use the vertex form of a quadratic equation to solve problems involving minimums or
maximums. -
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Maximum:

Minimum:

Investigation: Completing the Square

Step 1: Complete a rectangle diagram to find the product (x +5)(x+5), which can be written as
(x+5)". (x+s)(x+5)
xLESX+SX+2S

x’*Ho'x*L(

Write out the four-term polynomial, and then combine any like terms you see and express your
answer as a trinomial.

What binomial expression is being squared, and what is the perfect square trinomial represented
in the rectangular diagram below:

yA
x= —8x (7( "‘Z)

X =lx+6Y

~8x td




Find the perfect-square trinomial equivalent to (a+ b)*.
Describe how you can find the first, second, and third terms of the perfect-square trinomial
(written in general form) when squaring a binomial.
. Square ficst Ferm
(2 :b)(a; t)ab A ' ::cg,u- rernm %28 4erm
e 2. Sguare Second term
g 2+2ab +b "
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Step 2: Consider the expression x” +6x.

a. What could you add to the expression to make it a perfect square?

X’ &Cyrq

b. If you add a number to an expression, then you must also subtract the same number in
order to preserve the value of the original expression. Fill in the blanks to rewrite x>+ 6x
as the difference between a perfect square and a number.

x*+6x=x>+6x+ T 9 =(x+3)2—__9

Step 3: Consider the expression x”+6x —4

2. What must be added to and subtracted from x>+ 6x to complete a perfect square yet

reserve the value of the expression?
P ’ d X2+¢x +9-9-4

" b. Rewrite the expression x*+ 6x—4 in the form (x— h)2 +k.

j = (x+3)3:-l’3

Step 4: Rewrite each expression in the form (x — h)*+k.

a. x*—14x+3 b, x*+9x-10 ' c. x*+20x+12

X 2-1dx +44 4913 X2+4x+ %’ -8 ) X 2420 + /00 ~loo ¥T
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Example 1: Nora hits a softball straight up a speed of 120 ft/s. If her bat contacts the ball at a
height of 3 ft above the ground, (a) write the function to represent this situation.

o118 - v
7T A c =16 X t120X +3 2‘16[)( ’f)/'lzy
5% 25 2 -/ (¥t -5 fZ) s 43 J ’

(ﬁ) 7 J- z /6

b. When does the ball reach its maximum height?

3 Z
x:% or 3% Seconds

Example 2: A stopwatch records that when Julie jumps in the air, she leaves the ground at 0.25
seconds and lands at 0.83 seconds. How high did she jump?

x=.83 X=.25 @ = UPh*
/3 (X’. 53)()(1 ;() Vaﬁl{x /S A'}/\(S/ /70/‘1»}/ /a//a/ﬂ7
hebosgen f;,#wo('/tfs
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