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Day 3: Finding Extrema of Quadratic Functions

Warm-Up: Lol ™ b
3. Factor to solve the following: -Q&hj'::;" 7
a. X -5x+50=0 ijyﬂ b, ngsxim S c. 2>f:+:7)(#-3 .
P WAHK =0 2 4D 0
J—— . e e = . e ’ N ;-
?rmw. Q;\ (x+5) 3 =0 AT rix S T
e T o it W “'“;‘ )
N - x> "5y9- AR M (e
4, Factor to solve the following: - ey =~ (. Cﬁ jj};)“"ﬁ:li
- ECS
a. x+2x-35=0 b. 2x‘2 +x=3 ,ﬁ;“fm:}‘“r« i c. 3+ I0xE e
G Di-5)= O I T ey PROCE T
T e L D, - 3T A Fe . ‘ o
SAS oL %?)’}3 -3 ‘ O TR0 ot g ax =% =0
T x (2 v3)-1 (3x3) = O 3x{x+D-2(xFH)=0
e Gedxedy=o - ST e =0
X?M _ =-i&.._.%:'.m._;,,::§mw -
Finding Extrema using Zeros =M
Given the following trinomials, factor each to find the zeros:
1. X +8x+15=0 2.%%-13x+42=0 3. x? +2x ~24=0
Discuss with your partner what you'd expect the graph to look like based on this information.
Polynomial | Factors Zeros Average of the Zeros
Xy I ASTO[ e NOB5Y=0 | X==34,7 5 E3v3)a = o
¥E o rharo | OB Oe)=0 | X Ty Cre) /2 = (2o
x> rax =0l O D=0 K™~ loyH Clovd)/a =Y = -

Analyze the Data:

1. Graphically inspect each polynomial to find any connections between the zeros and the graph.
—oves ave where qraph dpvahies Yhe x—euas
AV R o 7eves S x-patoe s vy fe
2. What patterns do you see? (/‘;\
-

3. Given the equation x*—2x—-35=0, without looking at the graph, where would you expect the

minimum to be located? A N . TG
(x ﬂ(x*? = T45 o 2 - \£ of
R x> W{ 5 a2 a ve ke

l((’:\ N 280 P20
e {-2-35 = W
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x* =2x~35=0 @Set expression =0 first!
(x+35)x=7)=0 "3 Factor P
(T-i) To find the _Z2YCS

x+5=0 x-7=0 @ Set each factor = 0 and solve

x=-35x=7

—5 47
+ =1 7. Average the zeros to find
2 D

! |
x=1 ~ the x - value of the vertex To find the\’{éi“qﬁx“
g iaLv 4}
But there are two numbers in an ordered pair. How could (eWin or /o)

you find the y — value for the previous example?

C@%Substitute the x-value into the original polynomial to find y-value g‘&&mé ?-Syvﬂfv‘@ ﬁ’j
WARD ¢ ; o
Our x — value for the minimum was x = 1. So we'll 4. | .
substitute the 1 in for x in our original polynomial. e
(1)*~2(1)~35=1-2-35=-36 NN
So our vertex, our minimum, is (1, -36) S {
, h TN ‘ :
To find a fourth point, substitute x = 0 into _ ﬂ;\ ‘6 i /?\
the polynomial. Show your work for this point . { R
in the space below. (U 3% NN 3
o . ‘ _ . i
(&Y ~3(c) DT =-35 Vy-wewp b
Graph the four points from above with a smooth \\ = 0 W4
curve, Use your fourth point AND your knowledge of o \@ﬁ
reflections & symmetry from Unit 1 for a fifth point. (
m‘;) S ¥ ;

What appears to be the ||ne of symmetry on the graph? _ A — |

*Axis of symmetry: &, Line Yo giw \é’?‘“\ Hag M"W\N & ,ﬂ‘}’&’ § me &

ks ?&f(}% v\’(\"\&»‘ﬁ’ AQE. WY e \W’\‘*X%Qg
*Remember, a minimum is the lowest point on a graph. A maximum is the highest point on a graph.

Without using a calculator, these steps will make sketching a graph much easier! }’ry graphmg the

next problem without a calculator. (}Q% L{X’}&J’)\) T (RPN TY S
L= TR RS
Let’s try another one: y= X' +2x -8 ks H G x;z >
Polynomial | y—intercept Zeros Vertex
o ,} T IS = T | !
N N S Bk S o SN N0 | N O
X“+2x-8 L ‘) I\ G ra(-0)- - | .
y - R Pra-)-g AR WY
CC}) g (_'r} @“) i-;n:g - wq i SN Y 4
Is the vertex of y= ? + 2x — 8 a minimum or maxzr’g’\m?( 154 S S T
VI mgm gt = w L1 APPSR S
What is the Axis of Symmetryd——... \?ﬂ’ﬁx f")ﬁ\ o
AoS. Li‘“— “‘“Q (- g\)
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To write zeros as x-intercepts, write a

What should the y-value be for an x-intercept? _Z&.¥ O |

For a 4™ and 5" point, use the y-intercept and the “
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(the reflection of the y-intercept over the axis of syr%metry)

Direction of parabolas

Graph the following functions on your calculator. For each function, note whether the parabola is

opening up or down.

Function

Parabola opens up or down?

1. y=x"+3x+4

i %?

2. ymxz—Sx%ﬁl U@

3 yﬂx2+3x-—4 Vg@

4. y=-x"+3x+4 Ao N
5 y=x"+4 VT

6. y$x2—4 \jg
Ty doton
8. y=—x' -4 d g
9. y=x’+3x U’g:)

10, y=-x"+3x E;K,Ufw{}
11, y=x*—5x~2 D

12, y=-x'—5x~2 ék%bd{\

Make a conjecture: In a quadrat;c of the form y ax® +bx+c , what determines if the parabola opens

up or down?

\% Q\{;U Q& o, Ve 1S mﬁa"’t\@}

Make up your own guadratics and test your conjecture with your calculator.

Summary:

e e
v G S g@ﬁ h

%

If Q .~ then the parabola opens up. Sede M
If N < O then the parabola opens down. \f;g 4
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For each graph, solve the function and find the important key points (zeroes, x-intercepts, y-
intercepts, maximum or minimumy), plot the points on the coordinate plane, and sketch the

graph of the function.

You are NOT allowed to use your calculators.

Function 1 3,» 2 J(&‘x

Zeroes: kﬂ QJX Wi | E
X= ?’“) t o=3x(xrt)
x-intercepts; x>0 v\

(o \)U)Q’"\ }&3 2
y-intercept:

Location of vertex !

CRONN { /a {‘ k)
Is vertex the minimum or maximum of
the function? M M O v.m

% A ot Swm@"w A=

() atwy mm ol

e

f
. .d! “ »
i

s

\r

Functlonz Ug.-wx‘ x4+ D

Y= ot ey
Hp s :
\5 g R

Location of vertex:
v'% - :wt-& -~ («»a)v\\)

‘% vertex the mmzmum or maximum of
the function?

m;“f\\ i

y- mtercept

Zeroes lj Cx%f%\)b&‘f 1\)
: :,t t N (}(’(‘;‘ x4 \ :
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gz - xRk +

Function3 -1 (}g 3% ~%)
reroesi X=HY® L (e e
x-intercepts: (*L{)O§ (g} 8) | nven -
y-intercept: (¢, %) --o"“-—a(alj;% e I f T L3 W
Location of vertex: ég) D s ~59,;(_,3+g e 7 ’ Gfi‘bgm
Axis of Symmetry: ‘;(z-’-i i3 ' 1 T %\')

B BN S ! I

is vertex the minimum or maximum gf the | et :
n - i ? £ M ! :I . . .w..
function LA PRV _ = 1

2.3
3 ;; Lk by 3

Function 4~ @\ 1‘& ﬁ”(;,ﬁ{ 3[ L{ - » __
ceroes: “ “}K ’?/D))U’“‘% e i‘/ 1
)?Q;tércepts.“ | ‘\\’) D<X"'§)§fﬂ ( EEE A WY '
‘ Ay )
(2 (E1,0) TOTEAL
JH) e
Locatlon of Vertex

f}j:_[_ ﬂ,:y—tltmgg (E g {;,1,\ )R ; do

L

ﬁ%g@z? vertex the minimum or maximum of b
B flge func‘non? \j 1 -ﬂ:’“ (G( %}W R - |
| ) i‘f\ ﬁf\ f\a\@m . Q} -G e _55.:’:)-2; 4
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| A=)
Zeroes: %= g)m\ -§(Xf* 3:3()% f)

cimercepts: (3,3 (10 A
\/-intercept: (O)L{\) 5 3_(63 *;{6‘} _}@,ﬁ

=2 %—“‘ . ,,,,_
Location of vertex: ("“‘ﬁ”‘\}

(3B
xis of Symmetry: X = i»&___ .,i(;;(‘/;,;ﬁ P44

% ) L : SR
Is vertex the minimum or maximum of the B =1 X.;‘!’k '

function? YW OXKIMUYVY |
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