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PREC 11 3.3 Completing the Square
Review:

The standard form of a quadratic function has the equation y =ax’ +hx+c.

. . . 2
The vertex form of a quadratic function has the equation y =a(x—p) +gq.
. - T pe—feet Square
Writing the equation in vertex form enables us to analyze the function more easily as we can
determine the vertex, axis of symmetry, and the maximum or minimum value of the function.

Completing the Square:

(x—=3)" and (x+7) are examples of perfect squares.

1. Expand the following perfect squares:
a.  (x-2) b (x-1)
= (x-2) (x-2D = (- (x-D
= xP-ax-2x S A=z )
= X*-4x—+t4 = x* -2+
¢  (x+8) A (x+c)

= (x4 O+ O

= (x49)(x+49) .
= X*4Cx+cxtC

- XPHgt g by

e tc*>
L* b tbYy = X" 42¢xTC
2. Factor the following into perfect squares:
a. x'—6x+9 b. X =2x+1

(x-3)(x-3)D =@
(x-3%)*

1|

\)
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c. x'+14x+49

(1)

d.

= (x+ 2

3.2
i

x’ +3x+—
4

2

The process of adding a constant term to a quadratic expression to make it a perfect square is

called completing the square.

3. Complete the square, then factor:

a. x3+6x+i = (1—“’3)" b.

SN

c. X —8x+ (Z-—‘-‘\ d.

-8-=a=-4

-4)7= 1L

X —5x+

(x-

To graph y =ax” +bx+c, change to the form y = a(x— p)z +¢ by completing the square.

Example 1:  Graph y=-2x"+12x—13

@ -2(x*-6x) -3

leave 4wg
.-E;r Nnow

E) -2 e +9- -3
B -2 (x*-6x+a) +1B-13

@ (X=X ta)+5

P

=X (x-3) 15

%)

N
i
/
/

”
-y

Chapter 3, 4 Page 3

Remove the coefficient of x°
as a common factor from the
first two terms.

Complete the square. Add
and subtract this number
inside the brackets.

Remove the last term from
the brackets and combine
with the constant term.
Factor the trinomial square.




Example 2:

a.

Graph y=—4x" —12x-5.

3:-4(1’431‘) -S f—
3:~q(x‘+31+1q-%3—5 _

-

Y=z -4 (*+3x+3)ra-5
9= -4 (x+ %)z-t'-*

b. Determine the maximum or minimum value of y.
Max ,mym wWhan U:Lf
c. For what value of x does the max or min occur? -
The 0CLUrs whnen XL s ~ 7%
Example 3: Determine the equation of the axis of symmetry of the parabola with equation
y==2x"+5x-3. -S 12 - -S ¢\~ 25
x 4 T Te
: - = -
3 - -a(x - Zx) -3
— 2 5 26 J_
- - 5 _25 =72 (¥ 322 o

2(7&—3*? -_,;>—3 e 8

= -3(x=5%44
- ~2(1"§1“’%)*1—3'3 =203

-5

1 @
Example 4: Determine the y-coordinate of the vertex of the graph of y = —Exz —3x-8.
- ! > -

y= -4 tx)- ¥

- ) C?LLJ‘ b'L‘(’q'q) ~-&
- >

—
verox (-3 - /2:>
- _ -\6\343—3 )
- l‘.,(xf--& (%> & 3

“foctn -3 g ~VolR = A

Assignment: pg. 192 #23F 847

Ala ) 3Cad) 4y Flo ca) B2
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