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a function described by an equation of the form f (x) - 
"rz 

+ bx + c,
where a * 0

Example :
y - 2 x 2  r 3 x + B

CMlH;y
The degree of a quadratic function is 2, and the exponents are positive. Graphs of quadratic
functions have a general shape called a parabola. A parabola opens up*ard ancl his a
minimum point when the value of o is positive, and a parabola opens downrvard and has l
rnaximum point when the value of o is negative.
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W'i;ltiii|' r;se a tabre of values ro
graph y: xz -  Lr + l .

Graph the ordered pairs in the table and
connect them with a smooth curve.

s#;i'""')il,lill;17:tl,i#ii,:!n LJse a tablc of values to
graph ! :  -x2 -  6x -  7.

Graph the ordered pai rs  in  the table and
connect them with a snrooth clr rve.

lV.lpelry a.nq Vertices Parabolas have a geometric property called symmetry.,t,htrtis, if'the figure is folded in hall each half will maich Lhe otierialfexactly. fti" rr"rtical linecontaining the fbld line is called the axis of symmetry.

Example: The axis of symmetry of
f  =  x 2  +  2 x  +  5 i s t h e l i n e  x  -  1 .

The axis of syr-unletr'.y contains the minimum or maximurn point of'the parabola, the vc.tex.

l
usi4 )
Ptb(a,Tttl (

+:: I
frehta 

)

; , " , , . . , _ t ,' .. '\ 'ttttt/t, 
Consider the graph of y _

a. Write the equation of the axis of
symmetry.

I n y  :  2 x 2  +  4 x  +  I , a :  2  a n d  b :  4 .
Substitute these values into the equation
of' the axis of' symrtretry.

b* - - 2 a

A

- -  
2 t 2 )

The axis of symmetry is r  :  -1.

c. Identify the vertex as a maximum or
a minimum.

Since the coeflicient of the r2-term is
p-ositive, the parabola opens upward, and
the vertex is a minimum poini.

2 r 2 + 4 r + 1 .

b. Find thc coordinates of thc vcrtcx.
Since the equation of the axis of
symmetry is r  :  -1 and the vertex l ics
on the axis, the x-coordinate of thc vcl.tex
is  -  1 .

I : 2 x 2 + 4 x + 7
y  : 2 ( - D ' 2  +  4 e 1 )  +  1
Y : 2 ( l ) - 4 + I
r ,  -  - . I
J -  r

The ver tex  i s  a t  ( -1 ,  -1 ) .

d. Graph the function.

Original  equat ion

Subst i tute.

Simpl i fy .

x v
I 6

0

_ c

2 - 3

3 2

4 1

x v
- 6 7

- 5 - 2

_ A

- 3 2

- 2 1

1 - z

0 - 7

For the parabola |  -  ax2 + bx + c, where a * 0,
the i lne x - 

f  is t fre axis of symmetry.


