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« Graph a quadratic function through transformations of f{x) = x’.
= k= m(m + 1) * Change a quadratic function from general to standard form.
N 2 * Find the vertex and axis of symmetry of a quadratic function.
k=1 . . . .
N 1 il * Find the intercepts of a quadratic function.
P z * Graph a quadratic function using vertex, axis of symmetry and

1-2 intercepts.
* Solve applications that require finding the maximum or minimum value
of a quadratic function.



Quadratic Functions

A polynomial function: f{x) = ax" + a, X" +a,x"° + ..+ ax + a,
Q, = constant
ne degree of polyremial (a whole nusbor)
a,= k«dit\a cefGcant

A guadratic function is a type of polynomial function where the degree = 2.

ftx) = ax’ + bx + ¢ a,b,c eR, a#0

s Akq
general form standard form (V 2y "W ‘FWM)
fx) —ax +bx +c fx) =a(x-h)’ +k
verlox (32—, 5(3 =) (h)k) s v-er-k/)ﬂ
axis of symmetry” yey 45 cal AM w/ ms\v‘ ‘bwnxfo
g x=h ( raflr\wxll-.a, \ /Y=X
vertex: Peaves Ma. a Mirver) CHIRC (Y
‘ha.mma Fl- of parabolq L vevden s

h, k)

concavity. g ere.(won Conaane,
0if a>o, ccl:\cmup AF9<C down

Ex 1: Determine the vertex, axis of symmetry and concavity bf each of fhese
a) f(x) = 3x" + 6x - 4 ?;:3‘. 1 b) fix) = -2 (x+3)* - 4 Qs -2
Frval 'F""“) C=-Yy (stondaxd form ) h= -3

R

( 2a ~ (%)= -\ i
1) anis of sy :
4‘(-«) = 3C-1y+bl1)-Y i

= S-L-qv Conmvi\-ca: a=-2<0
'\N:\'nd =) Pdmloo\a 15
konmﬂ o!ewﬂ

Cﬂhcw'd-”,'. a=3>0
-) mvabo\& is
[Car\mu-e up




Ex 2: Write the equation of this quadratic function in standard form, then

use algebra to write it in general form. .
slandara form. y=a (\el\)z-pk

\ L verder: ¢3,-2)
Concavet wp=) @ > O
*\-s**/-" | q=\“r

G4, <'7 =) o abola is

('3,-) ~Fla(’ x_éss\z +(2) (X'\‘S) =3
x+3)(x+3).z=(x‘+3x+3x+‘l) 2
%t X +bx+1) $tnvad fom,

Ex 3: Put this equation in standard form and sketch a graph of it.

~

y= 2x +4x +2 ;
(we vayst cew\f\d't‘“" Suare { i
%: 2( "ZX) +2 — ,’ :
=-2(x-2x+)) (—) = v
+2 =2(1)
-.-Z(x-l"+z+z verdex: (')q)

a--z concare down

‘=-2(x-1) +4 ans 1§ ‘W"\"‘ﬁ';} x= |



Finding Roots of Quadratic Functions \'ov‘l" and f:' z‘-‘ of a
L4 i re
To find the roots, solve for f(x) = 0. z ¢ a

Cd

S
If the expression on the left factors, set each factor equdl to 0 and solve for x.

If you prefer not to factor, or it does not factor, you can always use

the Quadratic Formula.

Quadratic Formula ax’*+bx+c=0=>x=

~b+\b* -4ac

2a

Ex 4: Determine the roots of each of these.

a) fix) =3x*+5x-4 | b)fix) =9x- 6x +1 \
2
3x+Sx-4y=0 | 9y-Lx+|=0

use guadratic (3x _ \'i-;,"_‘ V)
'pwmu\« = 0

a=3 b= S ¢ - (Bx-\)so
x="S {2 HEA 3= |

| &

X=-S £{Z544g @

&w e )«.-z.zg
O\~
0S9

¢) f{x) = 4x* - 6x -3
Yy'-bx~3=0
use gUuadvetrc
&‘Mu‘q
a=4, b=-b,c=-3
X= 6 *-\\SH 0A3)
Ty

x= b398
g
x= b1\ 3Y

('hvo X-va MS)

&
X= G*-Z\fz-\-g(ﬁﬁ)
s £
x= 3321 |~ 1.9

(g
1 ) -avo




In the quadratic formula, the expression inside the radical is called the
discriminant. It determines whether there is one real root, two real roots or no

real roots.
-‘{qc discptiminant (4 diseriminales Hha
(Dl’z-q“7d.i-s @b qac':boc‘. @b -yqc¢<O rw\s)

no roots
Ex 5: Find the discriminant of the equations in example 4.

a)f(x) =3x"+5x-4 b) f{x) = 9x*- 6x +1 ¢) f{x) = 4x* - 6x -3
Y0 =ZS-~W*4 b-Yac=3640) b-Yac= 34 (4)3)

28448 >0 | = 3,-34=0 =3L+4§ =84 >0
é]z rea | rod-s\ =>|one real root) =2 veal roO'\'S‘]

Ex 6: For this function, find the vertex, axis of symmetry x and y-intercepts
and sketch it.

f(x)_——(x -10x+21)
Y- \v\4|-tra\=v\'s ( 3 o\ana 3 03

= 3 (¢-10x421)

0= (x-3 ¥x-3) J

X-3z0 or x-3I=Q <
&) @ vekex: (spy (e
' Vertex xvalee is halfoa
Lrinfercpt: (o, -z’l_) between (i.0.4h W«aq'a’
:-.I.(o"'.m(o).\-z\) the rooks of f(x).
*d(21)= "4 =08 2i3es

( g) =4 (5"'- |o(s)+ 2.\)
- ‘z(d') =2




An Application Problem

Ex 7: The height of an object shot straight up in the air from a height of 128
feet at an initial velocity of 32 ft/sec is modeled by A(z) = -16£" + 32t +128,
where ¢ = time.

Determine theglaximum height the object reaches at@;e time it will hit the

ground. ar«Fh D‘F l‘ﬂs

‘p\f\d dha verdex: [ (OV\CGU:, ldu\AM
a=-6 b=32 ¢ I12¥® \ m“ e @l\'t\s-\;c
-3 _ ] " J
t 2-18) E ' \["\':3

hGy=-6 ()34t
S & TR O ISPy
0= L ({*-2t-R)
O=¢*-2t-%
O=G-49)k +2)
£-Y=0 or 1+2=0
t2Y o

/{=4 s )




