Lesson 12 - Applications of Quadratic Functions

* Word problems
) identify and name your variobles (give vaits it applicable)
L Hais can nvolve dt‘awt‘r\% a ()tc,ﬁu‘&

2) identify pieces of formation and express tnem as equattons

3) what s +he 600[ /what s e czw,s-an aslecng for ?
G translate into a mathematrcal stat€ment

4) check Hnat y 0w have answered  all Par\-s of e guestion
in e coerect focmak

L depe;/\d.m% on what fie prololem cé;ve,s YOW, ok may Slkip seme steps
(ex: +hey aleeady qove you o picture of o cmula )

. Th(f\(ds +o remember

— mox/ min of guadratic funchon : vertex )
= b Shundord (yertex frm ‘%"W“l G
& opans G"’ ‘*‘X" £x) = a(x=2+ (e FG0) =axZ+bx + ¢
(
a>90

L/\g\‘,"/ (h,t:; <‘EbZ /‘F('?:‘ )
— quadratc formula
% ‘ x = Fai v b2 —4ac

NS

functron usi f\g features

rok) 1 roex 2

\r}w a walbray ke

— skefcn graph of guadrat'c
= opn> up oc down ! L

> ayis  of S\(MW\:/}(\{? x—cooed. of He verie v
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Example 1. The sumn of tw egers is 26. Find the values of these two integers so that their product is
a maximum, and find the maximum value of the product.

1) ideatify and name your variables (%NL vaits it applicable) —s fwo mts. :

%X ond 15,
L Hiis can involve dt‘aw-‘r\% a erdum
2) identify pieces of infarmation and express ttiem as equattons —> ’)(-f-zd =2¢
3) what s the 800( Jwhat s tae question asleing  for ? product: xg < :,mtu_ s o
L translate int2 a mathematrcal star&ment W“}
fos;.ut{
rd gf-4: Solve an egon. Br & supsiiuie
Lnow : axX*+ by +C L [ \J )
(Znow: )(-(—(d:’L(p —)
- X - %
S product : p(x) = Ky = x(26-x) = Zbx—x"= -xT+ 26 + O
f Moimize. Hals a=-) b=26 =0
_b _ -26 _ _26
s )% verky s oF X= T 2a T znS —== 13

Y4) check that you have answered all parts of fhe guestion
in the cocreck focmat O x & Y Haat moxilinize H product 7

2/:(3 \A(J:ZC,'-B:I%

@ mox. vale of xy 7

% (13) (13) = ‘Zs@q

Example 2. A rectangular field is to be fenced off, and then divided in two by a fence running parallel to
one of the sides. If 906 meters of fencing can be used, find the dimensions of the field that will maximize
the total enclosed area, and then find the maximum area. Enter the smaller dimension first.

C% dmw " (J)CWN (ema{-k ¥ wdid th

‘ ﬁ ” 1% Cretersy Area. K% (meters 2D

2)("'3(6:?()@ M

X (r«d«crs) k/‘Z" e
Sslve  Sor (3,
3y = 906-2y verkex
3 3 !
]
o T y= 3T =X |
AG) = xy = x(302- 5%) = 2020x- 54" = -5k 4+ 200% € 0

T6 Do: (DI kz Haat  mavimize W‘A?

) MOk imum atea 7

= -
% / b=362  X= "L = 3?’; = l;Z 3 =\Z.ZC, 51 € x ~coored gfF reriey
0o 2(-%3) 2 2

9= 300-5 (% 15D =202-15( =|ISI m

2) Xy = (226.5) (1S1) =|34, 201 .5 m?—;

> Maximiz LS
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Example 3. A basketball arena can hold 9000 fans. When the ticket price is $15, the average attendance
is 7500. When the price drops to $12, the average attendance rose to 7800. Assume that the attendance

is linearly related to ticket price.
linearly % (1s,7500) = (x )
I o (7)o
(a) What ticket price would maximize revenue? (d
( . “ff“d(_"fjﬁ (# of Hx ( {2'/ ? 560>-= CK )
(b) What is the maximiwm revenue? =™ (,,,..,\..») Iy ((5‘
X - P(x) l *
(¢) What is the attendance when the revenue is maximized?

X = Pt‘.‘(ﬁ. oC "HdLL(’ ($)
P()A‘fl“‘ '5[6(’6 Form: M Cxo,%a\ S on
Hre lire, t¥an

4= 1= £ ot allend alts

f(x)= -l6ox +9do00

9‘ (jo - m(k—xo) 41-4o _ 2§00 —=7500 _ 300
—L,slole,t b e -
m = —(00
(}-7500 = -loo (x - 15
N
g=— oeﬁ&-ﬂlé) + 7500 emax (@ vertex)

|

—(00 X + 1600 +7 200

)

= —[00x+ Q000

rerenit (<) = x - Bx) = x (—100X +4000) = —l00x¢Z+q000 ¥ + O

() X fhet- moglim'z% rlv)
(L) Maxmun 1 (x)

() Iﬂ(u{a A oresulF from V) iInbe FOO

a= ~(o0 b _ -jc00  _ Qqo _
b= 1000 K= 720 7 2c-e0) 2 - £45 ) @

—

© P45y = ~100(4S> + 460 0= F000 - 4500 =[ ¢ SO0 peagla

() rlx) = x-£&)

Feus) = s (4560 :(M
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Example 4. The velocity of a subatomic particle moving through space can be modeled by Sl

S —
\/ o(t) = 0.5t — 6.1t + 0.3 bt
o a3 VIR 7O i particle s pasiion xc>
for t > 0 where ¢ is time in seconds and v is velocity in m/s. o '/M'b bo o '\3 Wt
Find the following (Round all answers to 4 decimal places): Jh) <o ¢ pox fele is Moy fa left
und all answers to 4 decimal places

(a) The time(s) ¢ at which the particle is not moving
—_— v = 0 : Pa‘r‘h‘cu 'S Aet+ Ma\lfl\?
(b) The interval(s) over which the particle is moving forward

¢) The interval(s) over which the particle is moving backward
(c) (s) I g bad bt/ b—tac
ax?+low + C £ =
AN

Vi) =0 = 0.5t -G .lt+ 0.3

a= 0.3 N e (R T TED
b= -G | 2(0.5)
cC =203
- 6.2 J36.0
|
€= 0.0uay
(a
L €= 121500 p) | € = 008
or £ [2.(506 | VLK) 20
O\O= (2.1

<) Jo.o4a4 <4 <(2.150 6 vie) <9
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Example 5. The height of a ball thrown from the top of a building can be modeled by the equation,
where h is the height of the ball above the ground in feet and ¢ is time in seconds.

h(t) = —16* + 74t + 249 (a drwr o pichare
a=-l6 =74

Find the following (Round all answers to 2 decimal places.): (2. =1, 1)

(a) The height of the building.
h(0) = —(6(0)" +74(0)+24a = 24 £+

(b) The time it takes for the ball to reach its maximum height.
b _ -4 -4

retex s ot L= T Ta T 2.3 seconds

(¢) The maximum height of the ball. (/\ ( 2.3 ) £+

~l6 () 74 (2D 249 = 234.5625 N[334.56 ‘H-g

ChooSL +
(d) The time it takes for the ball t h th d [(\
C e time 1T Takes Tor the ball TO reac e ground,
é: _ \@ bz‘q(lc
b =1k
c=14q
— 4 £ J04) =4 (2 —7¢+ 14(.32
2(-&D -32

[ =64 sec |

+==27C M% ans. deesa 't nule  Seu S
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