8.4 Graphing f(x) = a(x - hP + k

Learning Target:
e How can you describe the graph of f(x) = a(x - h)??
Success Criteria:

e I can graph quadratic functions of the form f(x) = a(x - hP

e I can graph quadratic functions of the form f(x)=a(x - hP + k
e I can identify even and odd functions

e I can model real-life problems using f(x) = a(x - hP +k

Work with a partner. Using different colors for each graph, graph the following equations on a single
coordinate plane. You can use your graphing calculator to pick poin'rs
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What is similar about the graphs?
Mﬁmﬂwh
What is different about the graphs?
u=(X'§) 1S Sg\\g right Lz (X433 \

What do you think caused these differences? A _
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8.4 Graphing f(x) = a(x - h) + k

I
6raphing fix) = ofx - h)
* When _bio_. the gmph of {; LX} Q{ ) fk h\ is a horizontal translation h units

ﬂ%m_of}()d ax?

e When _b.ﬁO_, the graph of F LX) a (X h\ is a horizontal translation h units
__\S.&Of_ﬂm Rxm F(,X)~ a(x‘,h)l S\nax__tt

X+3
Note: The vertex of the graph of f(x) = a(x - h) is h 0 , and the axis of symmetry is _Xiﬂ,

Example 1: Graph the following. Compare each graph to the graph of f(x) = x°.
a) y=#(x+2)

You try: b)y = -(x - 2)
b

Comparison: \mdff} left 4 C°'“P°"‘$°'\=mm X-0X\S
vertex @ (=3,0) riang 2 units




8.4 Graphing f(x) = a(x - hf + k

I can h quadratic functions of the 'x) = a(x - hP + k

6raphing f(x) = a(x - hF + k
Ver-tex form: £(x)=odXx- h\ + K where 0FY a+0 . The graph |safranslaf£on h‘ units

and A units VR tI CQ%_ of the graph
Note: The vertex of the graph is ‘ h, K-) and the axis of symmetry is ZS’ h

Example 2: Graph each of the following. Compare each graph to the graph of f(x) = x°.
a) g(x)=-3(x+2F+2 b) h(x) = #(x+4¥ -2

Comparison: _\{fﬁ'a @ L"B?,a) Comparison: _\/€X X @L""l ,“J)
re Electdan - vertical Streton hovizonfuk stretch (vertrcal
mmpreSS\Aq)

You try: f(x) = 3(x-1F +6
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8.4 6raphing f(x) = a(x - hP + k

Even ond Odd Functions
e Afunction_u=FLX) is QNN when £(x)= FO() for each x in the domain of
f. The graph is symmetric about the 3-0003,

e A function = us_Qd_i when “:(')df-‘{:u) for each x in the domain of

f. The graph i$ symmetric about the __OY I'%j YL___ (it looks the same after reflections in the
x-axis ond then in the y-axis. '

Example 3: Determine whether each function is even, odd, or neither.

a) f(x)=3x b) g(x) = 2 S h(x)=3x-2x+4
£x)=30(%) qUx)= T h(-X) = 30X) - alx)+Y
= -3x : (j)" = 3x%+ax+y
= ~§00 ()4 h(-x)
nEX) 3 -hiX)
You try: ‘ne)’ﬂ'wx
a) f(x)=5x b) g(x)=2x*-6 c)h(x)=2x?+3
£1-x)= 5(X) g)=aX-6  hEx)=a(x)?+3
> ~OX = ax?-6 = ax? +3
iy = 9Lx) = h(X)

leven

["'even

Closure: What I learned today was ...



8.5 Using Intercept Form

Learning Target:

What are some of the characteristics of the graph of f(x)=a(x - p)(x — 9)?
Success Criteria:

I can graph quadratic functions of the form f(x) = a(x - p)(x - q)
I can use intercept form to find zeros of functions
I can use characteristics to graph and write quadratic functions

I can graph guadratic functions of the form f(x) = a(x - pXx -q)
Graphing f(x) = a(x - pXx - q)

e The x- intercepts of the graph are P and q

e Recall: the vertex is the _ha_]_ﬁ;n%__ @l o be'rween the zeros, so the axis of

symmetry is )( -

Example 1: Graph the quadratic function f(x)=—(x+3)(x-1)

Step 1: Find x-intercepts (-3,0) Step 2: Find the vertex £(4)_ _ (-1 "3X“l ‘)
A0S
1.9 X= -3 _ = -(3)(=3)
* =4
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Step 3: Find y-intercept (0, 3) Step 4. Draw

¥ L0> _— LOTSDCO—[) the graph i
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8.5 Using Intercept Form

You try: Graph the quadratic function f(x)=4(x+1)(x+3)

Stepl: Find X-intercepts (-\ , Q) Step 2: Find the vertex
(-3.0) A0S - £a)= H(an)(A3)
Xx=310 g = 4 ()00
A =1
(-3,-M)
Step 3: Find y-intercept (0,3 ) Step 4: Draw ‘ lY/f‘
the graph E :
£(6)= 4 (o+1Y 0+3) -+ ]
= L{(,S) 5 \;) X
2 18 Bzt
1l
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Example 2: Use the function f(x)= —4x% +36 :
a) Graph f(x) ) X-ints | . ﬁﬁ o
L(x):—‘-ltx—‘ﬂ O = ey
- XX_@ (-3,0) SENEREANE E) EuREERE
= LiLX‘\'S LS)O) ....... I H
y-ink :z_:_:t,i-,.‘“:‘;iﬁq.";
vertex: -3t3 _ 0 (_0)36) S A T
- i Ahn e s i 1
(0,36) | :fffzivlpv‘f“:’
b) Describe the domain and range of f ().
Domain: m
Range: }j <30




8.5 Using Intercept Form

You try: Use the function f(x)=2x> —8

Q) Groph 1 (x) , —
; , X-ints HEEEriEyS
()= a(x2-4) (3,0) |
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b) Describe the domain and range of f(x).
Domain: {%

Range: W > —8

I can use intercept form to find zeros of functions

Recall: The zeros of a function are the _} = l_nmg:ts_ of the graph.

Example 3: Find the zeros of each function.

a) ¥y=—5x(x-2) b) y=3x"+x-2

“5X=0  X-a=0 y=@xFr3xEax-a) 3 /N7
=0] [-a Y= 3x(xt)-alxti)
Y = (3x-2)(x+1)

You t =y=x(x2 -1) = il
touts Y7X D
Y= X (X+0)( X )

%=0) Xt1=0  X-1=0




B 8.5 Using Intercept Form

Example 4: Use zeros to graph the function g(x) =—3x* — 6x + 24

) =-3(x2 +ax-8)
IU) = -3 (x+4)(x-a)

Zeros: X=-H, =4 ﬁ

\j~\'ﬂt: (OJQLD

vertex . -4+ _ |
=

(1) = -3 (-1+49)(-1-9)
y = -3(3)(-3)=a1

You try: Use zeros to graph the function h(x)= 5x* —20x+15

h(x)= 5(x%-4x +3)
hx)= 5 (x-3)(x)

Zeros: X=3, x=|

y-int: (0,15)

VertexX. 341 _ B}
5= A (5?, 5)

h(2)z 5 (2-3)(&-1)

= 5(-D(})
= -5




8.5 Using Intercept Form

I can use characteristics to raph and write quadratic functions

Re\t;all: Other than standard form, two other forms of quadratics are:
rtex form.  with equation _t(X)=0a (X "h} 4k and
1“‘\?!‘(91‘)'\'. form with equation £ X) =afX- P\{X'@

From these two equations, we can write the equation of a quadratic function that satisfies given

conditions.

Example 5: Write a quadratic function in standard form whose graph satisfies the given condition(s):
: h K
a) A graph whose vertex is at (2, -5) and also passes through the point &sr ;)

Y= a (X~ 1K

T=a(4-2)>2+(5) (373“ W’ﬂ

7=-a(2)%-5
|a =4o
& = h K

b) A graph whose vertex is at (-4, -3).

(s 0ot inforsn

provided , tne 0. VOUWQ can V&rg)

h k XY
You try: A graph whose vertex is at (-3, 2) and also passes through the point (1, 30)

30= a1 --3)%+2
30= a ()12

A% = lbo-
717 - Q

-
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‘ 8.5 Using Intercept Form

Example 6: Write a quadratic function in standard form whose graph satisfies the given condition(s).

i X
a) A graph passing through the points (-% 0), (-%, 0)’ and (-4, 213)

Y=a x-p)X ) Zucs
0= a(~4+9)(-4+2) ER’L;H)O(@
30= a (5)(-q)
A0 = ~10o

0= -
‘9 P g x1
You try: A graph passing through the points (4, 0), (-3, 0), and (-2, 50)

Y= o Lx-P)X"q)
50z o (& ""DL‘Q +3)

50= a (~6) (1) | |
Bl =k 9" "—% Lx ‘“)LXTSDJ
o= -5 L
3

i
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