Lesson 8.4: Graphing Quadratic Equations

Objectives:

e (3raph quadratiC functions in any
formm, usSing properties ofy = x2.

e Find the verteX Of g parapola, given
the quadratiC equation, and
determine If It'S a maXimum Or
minimum.




Lesson 8.4: Graphing Quadratic Equations

Definition:

A guadratiC fuUncCtion is a funhction in the
form )‘(x) = ax® + bx + c where a, b, ¢
are real humbers, anda = £ 0.

The domainh Of @ quadratiC COnsists Of all

real humbpers.
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Lesson 8.4: Graphing Quadratic Equations

When we graph quadratiC functions, we Ccan
rewrite the function in the form

f(x) =alx—h)*+k, (Called the “vertex form”)
and use the a.h, and k values to graph the
funhction without plotting points.

This is Ccalled “graphing using transformations”
because the a, h, and k Values move (Or trahsform)
the placement of the graph onh the coordinhate
plane.




Lesson 8.4: Graphing Quadratic Equations \) \m\i’m

Properties of the VerteX Form  (f(x) = a(x — h)* + k)

e The vertex of the parabola is at the point (h, k).

e The h value tells You how far left or right the vertex of
the graph Will shift. (IF you see (x — h)?, the graph will
Shift to the RIGHT, if You see (x + h)* the graph will
shift to the LEFT.)

e The a value describes the vertical stretch or
compression (how tall ahd SKinhy, Or wide and fat it gets).

e The k value tells You how £ar up or down the vertex of
the parabola will Shift.
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[Look at y = x%. WWe Call this our “parent graph”.
This is the graph that we always start with.

X Y (X, y)
0/ 02=0 | (0,0)
1| 1% = (1, 1)
Al (-D*=1/(1,1)
2| 2°=4 | (2,4
-2

(—2?=41(2,4
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When we use transformations to shift the graph we start
with this basic form.

(zraphing Quadrat/c Funceionsin lertex Forf:

Ctep 1: Find the verteX (h, k) ahd mark It Oh the coordinate
plane. -

Ctep 2. Identify the “stretch” (the a value). If your stretch
IS hegative, your graph -Lﬁill Dpengﬁmnmards. If your
stretch is any value other than 1, you will have to
adjust the points of your new graph. (For example, if
a = 2, YOU would go over ohe unit £from the vertex
ahd up 2(2)=2 units. Then go over 2 units from the
vertex and g0 up 2(¢)=8 units.

gtep 3. (zraph the function y = x* at that hew vertexy,
adjusting your points gccording to the stretch.




Lesson 8.4: Graphing Quadratic Equations

EXAMPLES: GGraph the following functions using
transformations. ldentify the vertex, ahd the vertiCal stretCh
If any. Find the domain ahd the range Of the Function.

———

A f(x)=x2+4 a=l h=0 k=4 lnbdﬁ?biﬂ's_!

A

(L)
(04)




Lesson 8.4: Graphing Quadratic Equations

EXAMPLES: GGraph the following functions using
transformations. Identify the vertex, and the vertiCal stretCh
if any. Find the domain and the range of the function.

B) f(x) =(x—3)°




Lesson 8.4: Graphing Quadratic Equations

EXAMPLES: GGraph the following functions using
transformations. Identify the vertex, and the vertiCal stretCh
if any. Find the domain and the range of the function.

C) f)=(kx+4)?*—-1




Lesson 8.4: Graphing Quadratic Equations

EXAMPLES: GGraph the following functions using
transformations. ldentify the vertex, ahd the vertiCal stretCh
I any. Finhd the domain and the range of the function.

D) f(x) = 3x? a=d h0 k=0 ) { AR
Vor+ex: (0,0) o
‘1

DR

(-l:F'l dﬂ) (,-h‘{) U;}')

oP)

R Ty=0f
[0,%0)




Lesson 8.4: Graphing Quadratic Equations
EXAMPLES: GGraph the following functions using

transformations. ldentify the vertex, ahd the vertiCal stretCh
I£ any. Find the domain and the range of the function.

£) fx) = —2(x—1)2+3 Q== h=| K=2
Verfex: (1, 3) ;
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What happens if our function equation isnt in vertex form,
but it's in standard form instead!?
We can find the vertex by another method.

The Vertex ofa Parabola:
ANY quadratic functionf(x) = ax? + bx+c¢, a#0,
will have the vertex

h:é%_ (h k) = (i J‘E))

1n other words, You Can find the X-value of the
vertex (k) by finding =, then plug that Value into

the equatioh and it will give you the y-value (k) Of
the vertex.
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: yin
Example: & pwAin wiex A
F) ch:l the vertex of the function: f(x) = 3x* — 5x + 2
_5_ - =5 =
h= :-?.a. 203 K= ~L
- 5.- - 5—1 - "'.I—
k'F(“)‘;’(h) -3(R)+2 | Vet (F0)
|
=3 /25\_ 25 [ 2 = (k-2 L
%‘(*3: =+ 2 | F60=3007) -3
_ 23 231, b
L
=23 - % , 24
I & S A
- -L
K=
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Graphing 3 Quadratic Function in §tandard Form:

Ctep1: Decide if the parabola opens up or
down (look at the a Value — it defines
your StretCh regard|ess Of the form the
funceion is in).

Ctep2: TFind your vertex using the formula.
(Jsing this new vertex, rewrite the
equation in vertex form

f(x) = alx — h)* + k.

Ctep3: (zraph as before.
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Examples: Graph. Find the Domain and Range of the
funhction.
G) f(x) =x%—2x-3
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' e
Examples: (Graph. Finhd the Domain ancl)nﬁnge Of th
ug,‘f Function. Verfex (-2 1
»

H) f(x) = —2x% = 8x +1 < £0= 2 (x+2) +9

- q
SFrarTE /. ; Q-L?ﬁ\
2 " :
=F(-2)= 2(-) -8(-2)+ | »
k=H 2):: -2(4) +let+| \
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Verbally explain how to obtain the graph of the given
quadratic functions from the graph of y = x?.

I) g =x=-9?2 &= n= 9 k-t
e right 9

J) gx)=x?-38 4=\ h=o K=-%
o Aown §



Lesson 8.4: Graphing Quadratic Equations

Verbally explain how to obtain the graph of the given
quadratic functions from the graph of y = x?.

K) h(x)=4x+7)2 G4 h=3F K=D
e 4times astalh, opans wp
e Qb+ F
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Write the equation of the quadratic from its graph in

ded W3 k=4

vertex form.
L.)

E&) = - (x--:%)m}‘il

i
LBL"
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Write the equation of the quadratic from its graph in

Ya
vertex form. 10

M) ,uwp ?
Q:Q h=—| K=-5

)
] 2 a® f
- 2(x+i)-s | o




Lesson 8.4: Graphing Quadratic Equations

Objectives:
e (zraph quadratiC functions in anhy
fort, using properties ofy = x2.
e Find the verteX Of g parapola, given
the quadratiC equation, and
determine If It'S a maXimum Or

minimum. Can YOU?



Lesson 8.4: Graphing Quadratic Equations

Homework:

Pasge 658: # 9, 11, 17, 19-27 0dds, 33-39 odds, 45-53 odd
- find Vertex form only - don't g€raph, 61 - find vertex
form only - don't graph, 65, 71, 75, 77, 79

(218 problems)



