Secondary Math 2 Honors
Unit 4 Graphing Quadratic Functions

) Forms of Quadratic Functions

3% Form:

yint

¥
} ax’® +bx jj::)whcrc a # 0. There are no parentheses.

anmplu. f(x)==3x" +2r® & \{i‘\\*‘

o?pﬁt'H'—-

and 4. axe xtnieﬂ:mpt-s

¥
_M_ Form: 1;"(.1‘] = a(x—g}{:z\g), where a # 0. Written as a multiplication problem. -

Also k intercept form.
S0 nuwnfis intercept form L~ K ihl&/uﬁ'&'

Example: f(x

)=(x-4)(x+3)

oppos -

Vev-ex

Form: f(x)
square.
Example: f(x)=2(x+ T"]2 -1

=a(x _.!ﬂ +J’r where a # 0. x only shows up once, as part of a perfect

Ch,K) Vertesc ’Q)‘m

( Conic Fu:;\.nfa parabola: 4p(y — k) = (x — h)? or 4p(x—h) = (y —k)?
Examples: 4(y —2) = (x+5)* or —8(x ¥6) =

r-1?

I
!.:amples: State whether each quadratic function is in standard, factored, or vertex form.

a) f(x)=2(x+3)(x-5)

Factered
=% 4q=56
d) f(x)=-x"+5x

Starndavd

b) f(x)=—(x+4)"-5
Vevreyl

e) f(x)=3x(x-2)
Factored

® f(x)=~(x+5)* h) f(x)=-3x"+4

Veute\e grandavd,
5 wﬁf: I

o - XFSNx¥S) -3
Facteved =3 (xro) +4
\Jeviex

nyl'

¢) f(x)=x +2x+4

standarol

)= 2(x+l§i)—3

evresns

i) f(x)="5x
Standavol
ev
verie e
oV

Lassoveol
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4.1 Graphing Quadratic Functions: Vertex and Axis of Symmetry LA

I
Vocabulary: "'-\
Yocabulary i \
L]
ML: The shape of the graph of a quadratic function. U i %
\L \V

¢ A hine that cuts a parabola in half. If you were to fold a parabola along
'ould overlap. The equation of the axis of symmetry looks like x=#.

Its axis of symmetry, the two sides

ﬂﬂ e Y : The “tip” of the parabola - the point at which it changes direction.

. It_ the parabola opens up (@ > 0), the vertex is the lowest point on the graph, or the minimum point.
If the parabola opens down (@ < 0 ), the vertex is the highest point on the graph, or the maximum point.-

az= : oﬁdg a< Ns 5
vertex, ERMUmM point 9*
M\

1A

ZMT Zero g
A A :‘m or
L1}
vertex, I'I'II?:II‘I‘ILJI‘H point > ﬁ)

-

2. Simplify. Don"t forget order of operations. e
{.6’ +k

Vertex Form of a Quadratic Function: y=a(x

Taxts o6 sym

Vertex: (F!,k}

Axis of Symmetry: x=4
e The sign of & is the opposite of the sign in the equation. A moves the graph of y = x* right and left
in the opposite direction as the sign in the equation (but the same direction as the sign of' h itself),
e The sign of & is the same as the sign in the equation. & moves the :=x" up and down in
the same direction as the sign in the equation.
o For y= {.nr—.?.}I +5, h=2 and k = 5. The vertex is i,'l,.il and the axis of symmetry is x = 2.
The graph of y = x’ moved right 2 and up 5. p axss of sym
o For y=(x+ 3)' =7, h=-3 and k =-7. The vertex is [@—?} and the axis of symmetry is
x = —3. The graph of y=x" moved lefi 3 and down 7.

—
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Direction of Opening:

. n::p\'.m Wl s positive ..F. (‘K) -a C"}("‘l‘bl _‘_,t-

. et dowon al oos neeative

2) State the direction of

Eruamples: Por cach tunction, do the tollow mg 1) State the conrdimites of the vertex, .
oo a rough sketch of

e opemeg, that s whether the parabola opens up or down, 3) Find the y-mtercept. 4) Draw
the grapht > Fud the Do and Range

B

‘ ¥

ad #1,_1.- ‘\: 7 Vertex: (“2.‘.11) hrection: mn
avis of svnumetey eantercept: Hk‘—"“—'“;ﬂ"*l'-‘h-'

- \ Plug in 2r0 for X :
...-2_ _ 2
4=-3 (o+d)" ¢ \

2
3 - 27+ *d/vsa

= ~Zsy +27
DRI
Daowann C—-O* 45) Range c--..QXZﬂ

) ,“\I -I‘“ w43 o Verlex: ELL .-h} Direction: %

aas of vty vintercepl: sketch graph:

P X= -y H:grn 0 br X |

\x=

*le —(, —
&- Y=Z
Diosmann: C-" -ﬂ‘lﬂvﬂangﬁ: E le 4 dl%
X
Vertical Stretch: | . h
o & changes how wide or narrow the graph is.

o | iai > 1. the graph s narrower than the graph of 'y = .

LW

+ 1t k| < 1. the graph is wider than the graph of y =",

L=

e  Figure out the exact shape of the graph by making an x,y table. Always use the vertex as one point.
Then choose two -values on each side of the vertex to plug into the equation to find the

cormespomding v-ooondhinates.

g e A shorteut i [ use counting patterns to graph the parabola. Start at the vertex, then count:
P wal, ta , :
ﬁ.w\‘.@l. - tdg If @ 15 negative, count down instead of up.

( \”" - l_"l., “q\h [ L
¢ For v=2(v 3 -4, a=2.

Start at the vertex (1, 4), and count « 1, 12; «=2, 18; «3, 118... -

—
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Examples: Fill in the requested information for each function, Then draw the graph.

vV

b) fx) = -z{x + 2}2

"F'“l
fly)={x—-1) -4

~
Direction of Opening: I.LP (e°®
Vertex:
(v =D

Is 1t a maximum or [%‘II'I'I'I'LI[H point? mintwwm

Axis of Symmetry: —_— l
V-intercept: ,Fra‘,‘) = (a-b g = -f)—'-i = |-y ==3 Ca.‘-a)
Domain: ( —b a-ﬂ-)

/

TR A
P oo T

&1
: 1 =
@": =2 k==l I o S R \JM D
ERBEN Y. e 2 Y le2=2
Direction of Opening: Mﬁ A 1 FT i1 I é"'?z, V.28
Vertex: (_ "‘Z-,-*l) TN
Is it a maximum or minimum point? paact Mum

Axis of Symmetry: X=
..:, %

wintercept: £ €0) = "Z.(_.Pi}
Domain: C ___aor ‘:{D

Range: C—' ad'.‘l/ _.H

Standard Form: f(x)=ax’ +bx+¢

e Just like with the other forms, the graph opens up if a is positive and opens down if a is negative.
¢ Yertex:

o The x-coordinate of the vertex is %E (The opposite of b divided by 2 times a) )
a

o To find the y-coordinate, plug the x-coordinate into the original equation.
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Stundowd. Fevm #Lnb:a,xlwx@ yEnt

Examples: Fill in the requested information for each fi T .
: w cach function. Then draw the graph -
. Wy i A .ﬂ\*
) Jiv)= a7 - Ha @ a ' h= = E) e= 17 i | I
' . : | &t
Direction of Opening: U'P ' 1 !
s
K Vertex: Hew 4o Brnd  Uerieicin M{d_ fﬂm 1
i r———— s
C ) X=:§=£:§=4 6 u'z.nzizs
)\ 20" 200" T o RY
£ei) = 42 BN ITTLET T
o =32 +\7 = | | bt :
Is 1t & maximum or minimum point? mtn -&;;’#’ﬂ_r ﬂ:g.‘"

What is tl ' f"j- | a i ??[1\] :
/hat 1s the maximum/ninimum value’

= 2104\
Axis of Symmetry: x ...L‘

p-intercept: (ﬂ' l‘?)
/
Domain: ( :ﬂ; oA -

Range: E I 3 053 ?th

b) .1'=‘£Ex=+4x.[-n a= <& \b= -

4 SO
Direction of Opening: d&“éﬁ’

- - -
;crl::x'. x = -i: EI-_";): :qﬂ= )
(\, 2 |
J y=- 2(F+u0D
-z+4 = 2
Is it a maximum or minﬁmm point? m oNC

What is the maximum/minimum value? Z

Axis of Symmetry: o = \ &
~intercept: &2 He2—8
o 1643 = VLTI

Factored Form: f(x) = a(x — pJ_[)v -q)
Like other forms, a is the vertical stretch

L]
the x-intercepts (zeroes). The x-value of the vertex

e (p,0)and(q,0)are

s Pd lue of the vertex
e [Evaluate the function at x = =~ 1o find the y value .

4 is exactly half-way between
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Fashors by ¢y xint. £od=za (X-p)(xq)

Examples: Fill in the requested information for cach function. Then draw the graph.

post el
a) “"'F”""E}_}j” F’=....5— q:j
oppositeS xent.
direction of opening: U‘P x-— pta,
-2
LHEXT Y =y w‘h’&nd ey el tn
ﬂm = 5 +-—\ - =2
F )= cz-s&zm (-3)5)= <9
Is it max or min: M N
Axis of Symmetry: W = 2
y-intercept: ?lﬂrﬁfﬂ 240 %
Domain: C bf —5\ o8 iy ﬁmph
Range: CE-G; ﬂﬂ)

1)
Q

direction of opening:

b) ¥y

+3)(x-1)

p==%  gq=
X tnt+

=1

vertex: ¥ = —| ( [h_ Uﬂ-lf beturean ¥ hu’r} [__

X = -'-31-*\

--'1
"f;( Hnsu-\ -\ =2

M. 0
X==

Co, 1.5)
(-oo;ms
C‘“‘c‘; 7—-]

(-\2)

Is it max or min;
Axis of Symmetry:

y-intercept:

Domain:

Range:

|
_r 1!}
&> A\
&EZ L4 Y
&394 9
N
= ¥
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