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Pre-Calculus .11
Lesson 3.3 ~ Completing the Square

Some problems relating fo quadratic functions are best solved with an equation
written in standard form, while others are best solved with an equation written in
vertex form. To be effective problem solvers, we need to be able fo rewrite
standard form equations in vertex form, and vice versa.

The method used to reorganize y =ax? +bx+c into y=a(x—p)* +4q is known as
completing the square.

Process:
Write y =2x? -12x+11 in the form y=a(x - p)*> +q by completing the square.

1. Remove the coefficient of x* as a common factor from the first two terms.
y=2(x* -6x)+11

~ 2. Divide the coefficient of the new x-term by 2, and then square the result.
- Add and subftract this number inside the brackets.

2 . .
[:—zé) =9 —» y=2(x*-6x+9-9)+11

3. Remove the last term from the brackets and combine with the constant
ferm.
y=2(x*—6x+9)-209+11 ——> y=2(x"—-6x+9)—7

4. Factor the expressidn in the brackets as a complete square.
y=2(x-3)(x-3)-7 —> y=2(x-3)*-7

5. Check your result by expanding the result.

y=2 (x-3y(3c-3) -7
v=2(x? -3 -3 +9) -7
vy= 2 (5e?-6x49) -7
\/‘:: 2952 -12x 418 =7
vE 2xz-2x +11 T

n




Example #1:
Write y = x? + 6x — 1 in the form y = a(x — p)? + q by completing the square.

y:(x2+(o.x +‘1>-Ci . (%)qu

W= (2t +3)*- aog

Clhheclc -

—————,

v = (x+3)(oc+3) -0

v =22 +3% +3% +9 - IO

Example #2:
Write y =3x* —24x + 40 in the form y =a(x- p)* +q by completing the square.
) 2y =16
y=5(x -8x) + 4o 2
v=3 (5c2- B Hb—ﬂlo}w-}o
2
y=3(x-* -16(3) +uo
z
y = 3(x-4" - %j
checlk :

y = 3(x-+)oegp) -8

v =3 (-4 - Yx +1) -D
v = 2 (x?2-Bx +16Y- B

v = 3x 2 -24x +4a -8
y= 3x?-24x +40 v



Example #3: ,
Write y =—4x? —-12x+5 in the form y = a(x- p)* +¢q by completing the square.

y=-H(2c?*+3x) +5 %}"’:2‘2«;
v (5t?+ 33 +2.25-225)+5
y=-4(x+ 1.5)* —2.25 (-4)+S
B’ = -4 (3t +1.9)* 4 1y

check

y=-t (¢ +1.5)Bc+1.5Y) +14

\/-:'_-'L" (3{,2-’— .S > 4 1. S> +2 .‘Z_g')_,, Iy
y=-4(x*+B>¢ +2.25) +14
\/>—~L&1.L' 122 — 9 414
= -t & - |22 +4 S
Example #4: Write a Quadratic Model Function
A sporting goods store sells reusable sports water bottles for $8. At this price their

weekly sales are approximately 100 items. Research says that for every $2

increase in price, the manager can expect the store to sell five fewer water
bottles.

a) Represent this situation with a quadratic function.
Let oc =4 of price imncreases

Then R = (B+2x)(lco-5x)
= Q00O - 4ox 4+ 200x - 1Dx?

R= ~-102?% + 1bOx +800]

b) Determine the maximum revenue the manager can expect based on
these estimates. What selling price will give that maximum revenue?
Verify your solufion. Cb ) = LYy

R———aoW b“-ﬁ')-I—BDO
R=-10(x-8)? +fo4yo +Boc>
2= *lO(.DC'.g) + 1440

vertex (moximuons) @ (B (440)
x R
So 8 increcses (B1) would resul i He mox rev(%R'—WD) l
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