Chapter 2 Section 2 BI-A2

Glve the coordinates of the Image Sf point P(-5, 3) after each

reflection. K4 0e) e O

1. reflection in the y-axis 2. reflection in the x-axis

s A

3. reflection in the line through (5, -6} and (8, -6)

4. reflection in the line through (-1, -1) and (-1, ~2)

Warm Up

Determine If the data show a linear relatlonship. If so, write an
equation of a line of fit. Estimate y when x =20 and explain its
context in the situation.

1. | Minutes Jogging, x| 2 | 5 | 10 | 15
Calories burned, y | 22 | 55 | 110 | 165

2, Yoars, x 10| 12 (17| 21
Helght (feet), y | 42 | 5.0 [ 60 | 6.1
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Cumulative Warm Up

Esgential Question
What type of symmetry does the graph of fix) = a(x - h)* + k
have and how can you describe this symmetry?
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Work with a partner. il ;

o

a. Complete the table. Then use the

values in the table to sketch the graph - |- |- UL I8
of the function T 1 i |
f()t:):-;-x2 ~-2x-2

on graph paper.
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Exploration 1a

b. Use the results in part (a) to identify the vertex of the parabola.

c. Find a vertical line on your graph paper 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?

d. Show that the vertex form
B

is equivalent to the function given in part ().
3'- (x-D(x% - -4
L (%% —yn ) -4
Lx*-ax va -4 ~[ vy >-
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ax- 3 |
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Exploration 1b-d

: Work with a partner. Repeat Exploratlon 1 for the function given by
f(x)=——x’+2x+3=——(x 3P +6 I I I T2 BT

& |

Exploration 2
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@3- h=-3 K=y

Graph f{x) = —2(x + 3)? + 4, Label the vertex and axis of symmetry.

(-3, 4) évertex

Axi of Ssymmeiry v
a‘waﬂs he
o Yhe verrex

Axts opéqmmeh"«i a -3

Example 1

]@ Core Goncept
Properties of the Graph of f{x) = ax? + bx + ¢
y=act+bx+c.a>0 y=axl+bx+ea<d
" ¥
b

0.¢ ¥rens

£
g (0, 0

£==5

o The parabola opens up when a > 0 and opens down when a < 0,
o The gruph is narrower than the graph of f{0) = x3 when |a] > 1 and wider
when |a] < I.

i isre L . -(_L __')
o The axis of symineiry is.x = o and the verlex is ‘.’u‘f( 3l

o The y-intercept is ¢. So. the point (O, ¢) is on the paraboln.

Core Concept

Graph  (x) = 3x* - 6x + 1. Label the vertex and axis of symmetry.

Q=3 v=- 0 =1\

X=;(,'_L‘). =..(£-=\

2 -3%\
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’
Graph the function. Label the vertex and axis of symmetry. —SﬂAdmj—pmcﬂh—u-‘——

1. F () = -3(x + 1)2 2.9(x)=2(x=-2P+5
(-4,0) (VY vye (3.5)
X2-\(UeS) (AxiNs %= 3 ¥need o knao  hotn

mevnods.

3. hp)=x2+2x -1 4. p(x)=-272 - 8x + 1

=3 .3, L -5, -3
al) 2 (- - 4

(WPaa(-D) -} mAERNT-EERY
V=37 -5 hur)
| -3 A

("’\ \ ';\ Monitoring Progress 1-4

.
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Minjmum and Maximom Values * g
For (ho quadratic: function fix) = as® + fr 4 ¢, the y<coondinute of the vertex
i the minimum valuc of the function when @ > {} and Ihe moximum valae
> a<

whenu < 0,

L
. P
eLiwaning T e ilig s ;
et e fmany
Tl i 4 :

o Minimum valve: /(—% « Mozimom vula: l'(—zbn—)
« Domaln: Alf reul nuimbers o P Al et st s
© Runge: .vzl(—il o Ranpe: ¥ SI(-ﬁ)

o Decrenving o the lefl of x w —2% o Increasing W the kel nf x = —%
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Core Concept

Find the minimum value or maximum value off(x):%-xz -2x-1. O ;’ O m Lf) - Ua\Ll e‘

Describe the domain and range of the function, and where the
function is increasing and decreasing.
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5. Find the minimum value or maximum value of (a) f(x) = 4x* + 16x - 3
and (b) h(x) = -2 + 5x + 9. Describe the domain and range of each
function, and where each function is increasing and decreasing.

Monitoring Progress 5

20 X

—— —_— rY 4
Pore Concent L AR
G) Core Concept - INFE R

Propetties of the Graph of f(x) = a(x — p)(x — q)
o Becanse f(p) = 0 and fig) =0, pand x= Bl
¢ are (he x-intercepis of the praph of 4

the function.

* The axis of symmelry is halfway between
(p, 0) and (g, 0). So. the axis of symmetry y = alx-p)x-q)

is.\:=L;q. -

ll‘ (q. 0) *
i, 0)

« The parabola opens up when ¢ > Q and
opens down when a < 0.

Core Concept

!x\f‘uﬁ

r‘m?fr %) = -2(x + 3){x — 1). Label the x-intercepts, vertex, and

O.* ;‘:_\ { &xis of symmetry,
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)

Graph the function. Label the x-intercepts, vertex, and axis of
symmetry.

6. f{x)=-(x+ 1)(x + 5)

.0‘3"’\ x‘:_-_l',._r-—:-‘—s...:‘:_ﬁ_-'{
p-; -1 2 > 7
0(55:5(‘)\ - ("3*\3(-5 ¥s)
(-:,l, » ("i?(a)

(-3,9)

7. 8 = G-6)x-2)

Monitoring Progress 6-7

The parabola shows the path of your first
golf shot, where x is the horizontal
distance (in yards) and y is the
corresponding height (in yards). The path
of your second shot can be modeled by
the function f{x) = —0.02x(x - 80). Which
shot travels farther before hitting the
ground? Which travels higher?

fn = =03 (y-0)(x - ¥0)
X =_&L% =z O "'.&Q = 40
3 >

Pevoy = =0.03 (H40)(Ho-50) = 3

Mo hﬁiq}'h A Shotr: 33

oo Y30 Example 5
18YsnoN Yrovels Furaer

33 >35S an? Shovr nigner,

8. WHAT IF? The graph of your third shot is a parabola through the
origin that reaches a maximum height of 28 yards when x = 45.
Compare the distance it travels before it hits the ground with the
distances of the first two shots.

Monitoring Progress 8
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' Writing Prompt: To graph f(x) = ax* + bx + ¢, you ...

Closure






