Precalculus — 2.2 Notes
Quadratic Models; Building Quadratic Functions from Data

Example: Maximizing Revenue
In economics, revenue R, in dollars, is defined by the amount of money received from the sale of anitem and is

equal to the selling price p, in dollars, of the item times the number x of units actually sold. That i3

The price p in dollars and the quantity x sold of a certain product obey the demand equation

p:—%x+100, 0< x < 300.

\

V .
a) Express the revenue R as a function of x. . Je et

b) What is the revenue if 100 units are sold?
¢) What quantity x (fiaximizey revenue? What is theqfiaximumbrevenue?

d) What price shoul ompany charge to maximize revenue?

R=xp (o) = —& (uoo)zHooClob) Z < %P
R(x) = x “”"3”‘0@ 126, b, 0 F550 =150 P
(?(x): —J@x"Hoox’ o
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et max vevenuve i M 122
X = :‘i: —;z‘;) = ‘_’D%D :—lw(—%) revenve
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Example: Maximizing the Area Enclosed by a Fence

Beth has 3000 feet of fencing available to enclose arectangular field.

a) Express the area A of the rectangle as a function of x, Wherle x isthe length of the rectangle.
b) For what value of x is the areafargest? cyex !

¢) What iis thedfaxi mumbarea? Ve

d) What are the dimensions of the field with the fiaximun area?

J A=ty Verkex: e
A(x) = % (1500 - ) Xz =2t o)

” . [ped - seox "] F2o &

or [A(x) = o+ 1500% \

/-](2} 50\) z -—’—,15{;24- ]‘5006'1‘50\)

/

A%+ Ly = D000

Solve fory: 2y = 3000 -2 Area V=560 —x
v = Booo—"2x _
— /= [900 -F50
. _ =356 L4
Y= |600-% X (10_,\:944\)
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Example: Analyzing the Motion of a Projectile
A projectileisfired at an inclination of 45° to the horizontal, with a muzzle velocity of 100 feet per second. The

_ 2
height, h, of the projectile, in feet, is given by h(x) = 13020)(2 + X, where x isthe horizontal distance of the

Ver+ex l

projectile from the firing poi nL,r_i,nf,eﬁ_/ X~ ceordinate

a) At what horizontal distancefrom the firing point is the height of the projectile
b) Find the maximum height of the projectile. & y—cosrdinate of vertex , B

c) At what horizontal distance from the firing point will the projectile strike the ground? & * ™ wt (= D>
d) Using a graphing calculator, graph the function h, 0< x < 350.

€) Using a graphing calculator, verify the results obtained in parts b) and c).

- 3 = —,b063R
hx) = - 003Rx"+ X (100)™
= ':-—b b "’l -

) h(156.25) = -.0022(156.28)" + [86.25 :

HORHAL FLOAT AUTO REAL RADIAH HF n

CALE HAXIHUH
C) O = —. 0032 ><7' + X Yi=- 003ZH2+X

% (-.0022% +1)=0
=0 6 —_ 663 % =)

25881 ¥=rFa.125

Example: A Parabolic Arch
A parabolic arch has a span of 120 feet and a maximum height of 25 feet. Choose suitable rectangul ar
coordinate axes and find the equation of the parabola. Then calculate the height of the arch at points 10 feet, 20

feet, and 40 feet from the center. x=dist fom center
\/: I/\C(j lf\‘}'
CDII”'"D P\uﬂ PN (@73) Z)

O= aldy 425
O= 30 a +25

(o] ’3
,Ue ° -2AT = 300 a
-0 0 . l
a= — -
Find a%vct-]—io\/\ of ﬁm"mbo""- S0ob 144
— S
V= alt-n) e h ()= “qqg X +2%

. h
Plug in vertex: (o,29)
V= ax?+ 29

h(do) = 13.9 £+
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