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Section: 7.1
Objective: Recognize different forms of quadratic functions, find the vertex,

axis of symmetry, and y-intercept of quadratic graphs.
What does quadratic mean?
Forms of Quadratic Functions: QW CXPW J &sue 2.
| Standard Form‘ f(x)=ac’+ hr+r:2where a#0. There are no parentheses.
£6d=ax*4bxtC Y= ax’ vex +C
Example: f(x)=-3x"+2x—-7

a=-3 b=2 c=-%

|! Factored Forml f(x)=a(x-p)(x—q). where a=0. Written as a multiplication problem.
Example: f(x)=(x—4)(x+5) 3 = (x.q\()d-S\

. az| P =4 9=-5
| Een‘ex Form:"f(x] =a(x—h) +k. where a # 0. x only shows up once, as part of a perfect square.

Example: f(x)=2(x+7)" -1
Y= 2(x+7) -
Q"Z H-‘? ke"l

Examples: State whether each quadratic function is in standard, factored, or vertex form. Identify the
values of @, b, and ¢ for standard form: a, p, and g for factored form: or a. h. and k for vertex form.

a) f(x)=2(x+3)(x-5) b) f(x)=—(x+4) -5 o) f(x)=x"+2x+4
a=3p=84¢=-8§ a=-lh=_qk=_s a=‘ b=2c=l’.
Verkex Shanderd
a(*~p *=q)
d) f(x)==x"+5x4%0O e) f{\')szg[-vgfx.‘\ 0 f(x)=2(x+1) -3
a:-‘ b:s =0 a:3 p:o q:2 a:2 h:-' k:'3
Standard fockred veriex
e
2) f(x):—gws)l*o h) f(x):—3f+?**" i) f(x)=5%
a== ="3=0 a==3b=0 czlf "(%\' 5)(‘
veriex

Shandoucd
Y= SC+0¥%+ O
a=6 b= c:0

v 3.S(x-o\‘~o
o=® h=0 k=0
Foc boved
h=gx
\j, 5(x.°)b& ~0)
@5 p=0 =0
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The graph of y =x*:

Xy

-3/9

Vertex: ( o )D) 2|4
-1|1

Axis of Symmetry: X% o 0|0
X coord of vEriey 1)1

Direction of Opening: (4 ? g ;

y-intercept: ( (6} ’ D)

A) Parabola: The shape of the graph of a quadratic function.

B) Axis of Symmetry: A line that cuts a parabola in half. If you were to fold a parabola along its axis
of symmetry, the two sides would overlap. The equation of the axis of symmetry looks like x =#.

C _Vertex: The “tip” of the parabola — the point at which it changes direction.

e [fthe 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
maximaum point.

D) y-intercept: The point where the graph crosses or touches the y-axis written as an ordered pair
(0y)

Finding the vertex in each form.

1) Vertex Form of a Quadratic Function: y=a (x fk)z +k

a ig the number in front of the parentheses.

(If there isn’t a number written in front, & =1. If there’s just a negative sign in front, a=-1.)

i is the opposite of the number with x in the parentheses.
k is the number at the end.

Vertex: (/1.k)

2) Standard Form: f(x)=ax’+bx+c or y=ax’ +bx+c
o Just like with the other forms, the graph opens up if g is positive and opens down if a is
negative.
*  Vertex: >

o The x-coordinate of thq vertex is ;b \(The opposite of b divided by 2 times a)
&Loordaes 5a

o To find the y-coordinate, plug the x-coordinate into the original equation.

3) Factored Form: f(x) = a(x — p)(x — q) wherea =0
Factored form shows the zeros or x-intercepts of the quadratic.

Zeros of a Function: The values of x that make f'(x) or v equal zero. If the zeros are real, they tell
you the places where the graph crosses the x-axis, or the x-infercepts of the graph.
Other words for zeros are solutions to f (x): 0, rgots, x-intercepfs.

—_— — —

v&— Lmagiaary wWrd
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Finding the axis of symmetry, direction of opening, and y-intercept is
the same in all forms.

Axis of S : Find the x-coordinate of the vertex and write the
equation of the vertical line.

In standard form it is. In vertex form it 1s x = /| In factored form its
’\/\/\/\/\
pq

x == \
Xz(?;‘_‘l

Direction of Opening:
e Opensup if a is positive. U
e Opens down if a is negative. C\

Finding the y-intercept:

1. Plugin 0 for x. L'e"' X“.o

2. Simplify. Don’t forget to use order of operations.

‘Write the form each quadratic equation is in. Find the vertex and the direction of the opening of
the graph for each of the following quadratic equations. Find the y-intercept and axis of

TUE G-tk
a)y=(x-7)7%+9 Form: veka
h=l,k=i A= \ Vertex; (_'lﬁ\,
Axis of Symmetry: X<
\le"*‘* (k;k) Direction of opening; 1} ue

Le{' X2 o . y-intercept: gO,Si[
Y= (O'ﬂ +9
=)

b) ¥y =3x% —12x - 10 Form: S'“wa-\'d
a= 3_ b==\2 0'3'—"2- vertex:_ (2,22)
P“"N-”. Axis of Symmetry: X= 2.
"'__b_ & |2 N Direction of opening; u,g

20, = 2 '3 = -G - 2 v-intercept: (_O,- 'O)

3 (o,
y = 3(2) -12(2)-10 e
“wrdotvtka
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c)y=—(x+4)(x—6) Form: QM

p==Y =06 G.:'l Vertex; ("ZS)
\ |_| (, 2 Axis of Symmetry: x = l

~9+ Direction of o, enmg down

SL‘ ‘ V- mteie%t"g 0'2"})

= -(5)(‘53
V= 25
d) y=—-x*+4x-10 Form: SWJ
a= -' .b:q Vertex; ‘3_, A)

y= = ( | -Hf)(l*‘o) ‘ym‘. -(O'f"() (o-(ﬂ\
=4

Axis of Symmetry: Y= g
b ._].‘ ""'l Di.re:l::tim:la o{ gps\n;'n,g: down
h a(. ‘) -2 a y-intercept: ‘ 0,-10)
use caley late”
Table x=2 y=-b
e) y=-3x+2)-1 Form: m“'ex

h==2 k==| Vertex: C"z -~ |S
’ ot 1=~ 1)
Cﬁ'\"o\“ Axis of Symmetry: X= ~2

‘ - 3 ‘ o".’)‘l- l X :~3 Direction of opening:ﬂg
3 ( q) _ | y-intercept: ( O 9-\3
-3

f)y=2(-3)(x-7) Form: £¢ ()(N’Cd

p= 3 ,q=1' Vertex: (53"2)
Axis of Symmetry: x: S
x = G*T?E s \%. 2 5 a.:-!i Direction of opening:Me

y-intercept: (0', '08)
36D F(0-3)o-P) b5
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g) y=—-5x?>—10x+12 Form: W
a:"'s b= =-J0 Vertex; ("‘, ‘?‘)

|o 'O - sAxns ofSymmetry x;"l
i R B
y==5 (~)*-lo(-)+ 1 (0:€)

. Shandard o verks
h) y =5x2 -4 Form

a= _.%i__ b= S'\'u'dﬂ"d Vertcx:___cgg"l-[\'
h = Q_ k= j_b vgﬂ-ex Axis of Symmetry: R ‘.'(D

.'?- Direction of opening; g?
E 3
y-intercept: (.J Py ‘-l\_

For each of the following graphs, find the vertex, axis of symmetry, and y-intercept.

Graph 1: Graph 2:

HET SReeE '\ff??fffff

3 \

\
A

:::_gf. \::: gJ% A

-é l -s{
Vertex: (‘}2) Vertex: ( =y -‘1\
Axis ofSymmetry:xz‘ Axis of Symmetry: X- —‘

v-intercept: (o d) y-intercept: (O,'%)

Is the value of “a” positive or Is the value of “a@ @ br negative?
=’ h

Graph 3:
1 Vertex: (2, s -%)
I / Axis of Symmetry: x-z
4
[ y-intercept: ‘Q a}
Is the value of “a’or negative??fd"'t
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