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Section 4.2

Objectives
* Set up a quadratic function to model certain "real life" situations.
e Use quadratic models and interpret results in "real life" terms.
e Solve application problems involving quadratic functions generated from projectile
motion models, area models, and demand/ cost/ revenue/profit models.
Preliminaries
Summarize key formulas from this section:
Area formulas for the following shapes

|
Rectangle A = B H Area = Bore - P—€/(*—
Circle

Surface area formulas

Rectangular box
Cylinder

Business model definitions

The demand function models __ rice as a function of__@LﬂJ";)_.

The revenue from selling x items at a price p is given by the formula '2 bl .

Warm-up
1. Arectangle has a perimeter of 10 inches. Express the area of the rectangle as a function
of its width. ,
w ‘(v'f’ L A% ’H_¢ #.v:r‘rlt’tc."(l,
A= LW Pley S-

Pz (0=2Lezw A=)V
ol for Lantle A= cw-w"'
Second  eqnion JUV P
L= lo—1v
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2. Suppose the fixed cost of-producing a line of sunglasses is $25,000 and each pair of
sunglasses costs $3 to make. Find a formula for the total cost of producing s pairs of
sunglasses.

Todel CorF= coxed il + Prodadso~ togh

C(7() - '2,!;000 + 3X

Class Notes and Examples
4.2.1 Astone is thrown upward; its height in meters t seconds after release is given by
h(t) = —4.9t% + 49t + 277 4.

-

(A) How high was the stone when it was released?
To shaec cos rceleased V0 jeceds <t o€ lease” £=v.

The Le-‘ill- ot He Stoe wlew +20 3 h(e)- "/"'/ﬂ)z?“/‘rﬁjnn,y
' =1772.Y4
The ;’%n—«, wes 2LT77Y ~—etes LyL w{t_‘

l‘“}"t-a-; ”/f"-!(gf

" (B) How long will it take the stone to hit the ground? (RoUnd to the nearest 0.01
second)

WLP"‘ +Le I‘Lbh!. L("}‘, ‘+LC irﬂh—-g/{/ ,rb'('j' }\e: z-fé fs te,—o
So seh NG Wb““" b rew “and  solve o b.
= —Lqtt +H 9t £277.4

Use the ‘6ua\o‘ra'f‘-"c ‘va'm-/(‘ \lv-falv-& for —é

e than
tx14.0339 or -m><,/ﬁ3q ({,W,«L},{ ¢ 2€0))

1t ol duke 14.03 seconds for the sfone fo L Hhe srnd
rouﬁd(’vl o ‘I'L(’, new‘;l 0.0l _{e(oﬁ./,

(C) When will the stone be at its maximum height?
ﬂ‘e P A X AU an Le?“"L O‘TL +L¢— J'#i‘)pa 0CCulS ’“L H—Q wf(#)(
The scoordrade’ ot e vertex i the fime when the stone
wnill lge ot b AmaXimum he; K, _ya Lo _¢

—b _
- y}‘ H N —_ = f— —
Tle x=coordrate He veten is T T T H.4) 2

Tl-e. S'I"l?r\e w-“ LC- a»‘F '(4'5_ M AXmupn Lé‘;“’ 5_ J-e(,owﬁl)'
a‘(""e/F l)e;r\ rt’ft’c-;(p(‘
(D) What is the maximum height? Verify by graphing. '
TLQ ey Lalie Lé‘ijl‘m} " ‘H-c, ?-—Co;fJ:,-p‘JC o'( 411 we/*e“,
The Z—CDort{:r«a"t ot tle vertex is J-\(.(‘):, ,l—flq(5)1+t—f‘t(f)1-)_77rq
’l_‘-\e A XA Lf’irL% i3 311.9 f“f'{'fﬁ.
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4.2.2 A rancher has 10,000 feet of fencing and wants to enclose a rectangular field with an
internal fence parallel to one side, as shown below. What is the maximum total area
that can be enclosed? (Round the nearest square foot.)

T

L
W w

W

N —

Want, Maximum area L=
\/ﬁriauej', le+ A 3,-bvw~g fect be te arﬁh e~closed.
| ed L feet be 4le leﬂj‘l{'i_

Lel w feet be Hi ot

Ec[)vm'l'{ﬂrf: A»:Lw «— @GOMG'}‘% -‘a.c")l'
10,000 = LL+3W & Amoun® of tenting.

et an eﬁua‘han ot tle -(,,ﬂ A=z aW tbWec

; — €5
I {'L 1 e (an £rd B -Vﬂfffr(, a~d/ ’Hw,; ‘H{ —n X § AN
o &

for Lin the e’avﬂ*"m
lo,000 =3 W

—_— = _3
10(000'?\"/ > L _/.._.1.__-— = =2 we £hop

_ lo, 000 = 21 +3W
Eist solve

o=LL+IW —7 L=

[U/UO :
"'-}1-'-\',/1-5:000 n for L - e C%‘/a'}!_\'oa A=) w

SC(O‘HI‘ Pk?

A= (..-2;\,\/4-5;00@\/\/ = --.?7_—\,\/7'-1L S, oo W

g b —Svoo _ —S00¢ _ 000
TL(’__ X—(oora‘-l—ak o+ ‘H-'» VC/‘_"”‘ 3 "{Z; -_;-—(-:-2':‘) = --‘_'T;;-’-— = :
1

TL-(’, -COO"‘A“"“J'(’ o"'. ‘H_"" VC/*LL,‘ "5 ' ‘[‘Le M Yipavamn ArC o ‘\LL.\‘ Cen
. " |

2

$o e moaximom il o\r"-wH-""q' can be enclose,l ¢f
- H -[66,6(,7 Squace LeeA  (rovded fo the nem;?‘. Sguove foot)
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4.2.3 Suppose a sunglass mar;u@‘acturer determines the demand function for a certain line of

sunglasses is given byp 50——x where p is the price per pair and x is the
4,000 p P

number of pairs sold. The fixed cost of producing a line of sunglasses is $25,000 and
each pair of sunglasses costs $3 to make.
(A) Express the total cost as a function of x.

Ta‘{’a( ca;l -— Fi"f’fl (st + Prodvction (os+
‘ C(x)= 2S00 + 33X

(B) Express the revenue as a function of x.

‘ ngf’nue- = P‘J(
R () = (50'%0001)

(70"' “E{—B xts SOX

(C) Express the profit as a function of x.

P(’o‘ﬁ"’ = Revenve — CO)“{'
P(X) = (“iHsoo Xt 50X — (25,000 +3%)

— ‘{OODX +L{7)( 'Z.y OCooo

(D) How many sunglasses should be produced to maximize profit?
TLe, numl;‘e/’ o F 5"";{‘1}'}’85 ’H\« _{Lo fg! be PWJ CA‘.'.[ Aﬂé(fda(
M~a X IimiTEE rfr‘o{ﬂL (3 Hoe )(+Coo(‘o(1~mLc, o—f( ‘tLe ':Mrﬁl?{
P(x)= =, X2+ 4 7x=—25009,

(I—LL X-’CG"D/_J.\-A-J-(, g‘)L' ']tLL Vf('f-ﬁ-x s

b -4 7 —L>
y = 1(— tHo oo) 200°

l

= H7- 1000

- q‘-{/oo O

qr’—'[/a'ool Pajr—S O'F_ }'ur;(a--):re; ‘j}«au{(/ be f{‘ﬂ/('-"(f‘d(_
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4.2.4 A concert venue holds a maximum of 1000 peopﬂe. With ticket prices at $30, the

average attendance is 650 people. It is predicted that for each dollar the ticket price is
lowered, approximately 25 more people attend.

(A) Create a function to represent the revenue generated from ticket sales. (You will
need to decide what your variables should represent. Creating a table of values
may help you get started.)

P : chk_ﬂ 'l' Pr‘r(&, )9’ PCOFrL 0l+‘knd)‘} - x
4§30 60
B $29 | 675
429 700

T)\&fe Fouhﬂi} M&L-Lo\_ line .
X— 630 = —-L_(‘(_?_3o)
X = L8 p +iHoo

Revenve £ px = p (—25p+1400)
R(x) =-25p* +r00p

(B) What is the maximum possible revenue from this concert? How should the tickets
be priced and how many people will attend at that price?

'_I_Lc .-.co.ora‘.qu Py A ‘H—L Vertex o# ‘H\—C par‘abo(s\-
R(?‘): -—If‘P’- + IHoop 3 "H—L N TN Fo.r;,‘ly./-e_ revenve

Lb X-warja—nlr,-s -_é_z ~|Hoo ~ - 400 _ 29
T' _ s al(-18) - =S5°

11&- Z-coorl‘n—..j— 3 P_(‘}_(b) = _1 f('l.%)t-f. 1"{0(}(1&) - [q/ 600
The  maxjmum poss L(e- reverLe 1 5!‘7/ Goo,
T‘- Ck‘e‘[—" fLoup‘ L-e, E("i[ grx 0\,4’ 11 % . (TLG. x*(adfTJ.L,,‘lzc, a‘lL‘{ll-L
B '{'J—L “‘&\,Ltb 1~ P‘*"’_ (h)/ 700 Peop‘{e U:‘.‘U 0.+‘!‘(’A4{
£ fhe ‘hck et price [ YL

V(f{‘cx,)

.i_‘f'
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