Notes 2.2 (Big Ideas) (1718) 3a.notebook October 12, 2017

Essential Question

What type of symmetry does the graph of f(x) = a(x - h)* + k
have and how can you describe this symmetry?
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Work with a partner. }F'GM /
a. Complete the table. Then use the 1, /
values in the table to sketch the graph \
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b. Use the results in part (a) to identify the vertex of the parabola.

(2 -4)

c. Find a vertical line on your graph palper so that when you fold the
paper, the left portion of the graph coincides with the right portion of the
graph. What is the equation of this line? How does it relate to the

vertex? X — 7_

d. Show that the vertex form

f) =5 (x-27 -4

Work with a partner. Repeat Exploration 1 for the function given by
AY

f(x)=—%x2+2x+3=—%(x—3)2+6 6
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Communicate Your Answer

3. What type of symmetry does the graph of the parabola f(x) = a(x — h)* + k

have and how can you describe this symmetry?

. /‘ /ine symmetry
Wi

a. for _
10@)?\;00 S\/mmehr;? - \f\

4. Describe the symmetry of each grap
your answer.

Then use a graphing calculator to verity

a. flx)=—(x-1"+14 b. f(x)=(x+1)7 -2 c. flx)=20x-37+1
X= | x= " x=23
d. f(x) = Jx+2) e. f(x)=-2x*+3 f. f(x) =3(x -5 +2

=% X0 X=2

In your own words, write the meaning of each vocabulary term.

axis of symmetry

standard form

minimum value

maximum value

intercept form
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G Core Concept Stan dard

Properties of the Graph of |f(x) = ax? + bx + ¢ 7 /’Of ")
y=ax*+bx+c,a>0 y=ax?+bx+ca<0

N
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e The parabola opepf up when a > 0 and opens down when a < 0. \ b‘u\?
e The graph is thzm the graph of f(x) = x> when |a| > 1 and wider
when |a| < 1.

, o b | b b"]

e The axis of symmetry is x = 2 and the vertex is [ 34 f ‘ T3 |

e The y-intercept is ¢. So, the point (0, ¢) is on the parabola.

Graph)f (x) = 3x* — 6x + 1. Label the vertex and axis of symmetr:
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&) Core Concept

Minimum and Maximum Values

For the quadratic function f(x) = ax? + bx + ¢, the y-coordinate of the vertex
is the minimum value of the function when a > 0 and the maximum value
when a < 0.

a=>0 a<o0
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ecreasing increasing
|ncrea5|ngf
minimum /

V=2 )/ (_Porcl
e Minimum value: f( —%l VU’()‘ Maximum value: f(——
e Domain: All real numbers( —QO) °Q)Dom ain: All real numbers ‘F (‘%ﬂ
e Range: ( 4 ] e Range: v < f e z 03
CE(ENT =)

Xzfﬂ

maximum

\*d ecreasing

b
e Decre: 1s1nf:¥b t e)eft of x = “2a e Increasing to the left of x = %
. . b b
e Increasing to the right of x = “5a e Decreasing to the right of x = 54

Find the yalue or maximum value of| f(x) = lxz —2x-1.
Describen and range of the functioﬁ,?nd V\%here the‘\(_L
function is increasing and decreasing. o= 3
Verdex  (2,-2) b=

B 19 — 2—_ - 7} = 2

2& 2( l/& ( ,
Minimom velue: (- velve
D (- /aD) .
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