Pre-Calculus 11

4.4 Quadratic Functions of the Form y = a(x — p)* + g Part|

= x%+4
Investigating y = x> + q: On the grid xelqw graph th%' dicated curves.

y = X2 ,')S-\(,pglﬁ's \ X IN“ML
y=x’+4 \\\\f //I
) Y /
y=x>—3 /
NN /
\\\2 /1
ol ds s s 2\11v / 9 4 g 1=

s\?
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What do you notice about the graphs? ’w\{‘ ﬂ\wpf 0{‘ J(N QYM]M Ufﬂ’/*‘n{

v
Samd , +he yophs oYL Jusk moved Wp oY doww
In general the graph ofy—x +qis 0 to the graph of y = x°.
o |If "I'/ 20 the graph is translated q units \l(‘)
e |f ay 40 the graph is translated g units d()\UV\
Example #1: Sketch the graph of y = x> — 7 on the grid below and answer the
following questions. (T 1] a T 4\ []
Vertex: ]: 1] B 1]
Max or Min:_IWW. A A
Axis of Symmetry: %= 0 ?‘ ..
Domain: ,xéng Tl bhleds b f.\\ R II 43 46 1 f
Range:%& 1 \‘E /
gy ser y=0 1] T _,\,u«{’)(
et 0 = | | 1 ;
\5\0 = -7 S‘((p&i I\ 3‘ S ‘l STCPS !
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Pre-Calculus 11

Investigating y = (x - p)* On the grid belo;u graph the ind/j@ated curves.

Uz Y

A 1
y=x? 9 —y ¢ ﬁ_ﬁ(‘%'“\
y=(x+2)? \\ \\ . /\ / /'
V= (ke \K \ /L_\)/ /
NN N

What do you notice about the graphs? /»\& ‘1‘0/07\3 a ’“\{ fame SMPC;
but the_qvaghs ovemoved It ] nqm

In general the graph of y = (x — p)?is C°“ﬁw“‘* to the graph of y = x2.
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05 \\’C
o |f 70 the graph is translated p units Y‘“\V\* \\ M'W\L Oﬂ)
o If_P £0 the graph is translated p units \{H
AT Y=x
Example #2: Sketch the graph of N $ /,\ /
the equationy = (x + 3)>— 4 by | \ /
translating the graph of y = x2. \| | [
<3 M ’
Vertex:_( -5"”\ \L \ \ 1T 1/
Axis of Symmetry: \ b A
< - =9 48 <47 <46 A§ 44 43 {2 ]1 2 3 4 5 6 7 |
in: 3. n\,‘ (1
Domain: X 6: YNGR ..,..{
Range: %7/’4 J--3
Steps:1,3,5 :
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Pre-Calculus 11

Investigating y = ax? Graph the following equations on the axes provided.

y = x? ) y=x* N
y = 2x? -uttigy Or\'g\m\z valve s by y =% - MULEPY IKgwnal value§ by -|
Lo . w1 - 1 — 22 n N " _
y= X Muitply U,l " by y % B ‘J"'"l by -3
st Il :
A A 2 /
\ 9727 VL [
N \ s
R [/ . /
BN ;
NS \ 2T/
\\LL 4/
/4 ;
. | -?—6—5-4—3—2/ 14 5
[ | 4 -
746 45 4301, ;5 ¢ 2
: AR\
¢/, \
/IR
When a is positive, the graph opens [V
op A AT
' IENEAIR
When a is negative, the graph opens ’ 9 ‘ 3
diwn , | \L o AW R
When a>1 or a<-1, the graph is eXPa/nd(d vertically.
When ~1<a<1 (a#0)the graphis COW\'PYCSSfd vertically.

In general, for the function y = x? the graph of y = ax?, where a is any real number,

. v il [y y 2
is obtained by W\\M‘hp\\ﬁ fhe \j vValwe of the OV\Q\M\ \J=’X
3‘(04!)\\ W' “a'
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| y=x
Example #3: Sketch the following 4 9 ,’\“
graphs. \ g [
- _ 2
y =3x? and \,4'——5:(2 VU T
\
Vi
\\'; /
\1/J
| 49 48 47 6 45 44 3 2| N2 } 5 7 8 ¢ 1i
JANERNENARY
R \;\u 13
’ \
y ‘ \J
Summary B
A quadratic function can be expressed in standard form as follows:
. - (\.&w Vtvkex fovm*!
a Y ﬁwmsm Phrabola
|€Hav Rowx ( “think
y =a(x—p)?+ 9 Nk opposiire )
tsmmq o L)movcs pavabola Vp ordown
compresses the parabola

e The coordinates of the vertexare (P, 1\
e The equation of the axis of symmetryis _ * =P
e The parabolais congruentto y =ax’.

e The parabola opens up if a is POSH'WC and opens down if
ais MQM\VC

e The constant f moves the graph left or right from the origin.

e The constant ﬂg moves the graph up or down from the origin.
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Example #4:
a P 4

Graph the function y =2(x-4)* -3.
L, 2B
O Stat wivh y=x
@ my\ \1:1,72 ]
L»w\v.r\iphj valves lo\,l- i \/
@ wave Y vigw, 3 down :

lllll

steps: 1,3,
x2:2,6,10

Example #5: The graph of a quadratic function is shown. What is the equation of
the function? 2
Y= alx-p)" 49,

Yza(x+ 1\ -3

T0 FIND “a”:
....... o Osubin verrex (pig)
108 -6 -4}-2 ?2 4 6 8 10 @S%\V\ ('xt\d\ PO\VH'

—al v\ -8
0=al(2\*-§
+3 +9

veviex E'_irs). g Ha
? l%'-s ’L“ L"

=

(%)

~
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