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Math 45 6.7 Modeling and Solving Problems with Quadratic Equations
Objectives:

o Word Problems (Applications)

o Pythagorean Theorem

1) A ball is thrown off a cliff from a height of 240 feet above sea level. The height h (in feet) of the ball above

the water at any time t (in seconds) can be modeled by the equation 4 = —16¢% +32¢+240
a. When will the height of the ball be 240 feet above sea level?
Substihde h= 240 A0 = —1bt*+ 32¢ + 40

Ser=o0: 0 =-16L"+22%

Foctor O = —\lbk Ct——«‘l)

set focrors = o —lot = O t-=0
Zeo\ve. e —6 ‘F\;;:MQ— Sec !

=0 sec {

A
L— b. When will the ball strike the water?

Subshtute h=o o = -leth 4+ 32% -%—2'-%0)

GCF o = =16 (xt+—2% —\5 _ —15_’_3
T:a..c;"“b“t"" ‘ o = —lé (‘t—5)C'E+?>) >a<
set-Lacsrs =0 ~llF D t-b=0_ 3 = O

!“b‘—‘— 55&@] ‘b><"2>

Aiém@f' eletraneous
CV‘CS\CU'T ve) answey

L

You’ll need area formulas to do some of these problems.

Areaofa Trépezoid: Area of a Triangle: Area of a Parallelogram
A=%(Bl+Bz)H A=%BH A=BH

2) Use the given area to find the dimensions of the figure.

A=I143 :—] Weite foronula o avea oL pa,m'\{vai@ﬂvmnm:
sq em | 21 A= H
i Subshtute A=143
P 43 = B- H |
Substtute. B= (2%x+1) and = (2x-1)
Zet] |2 = (212X — D)
o %= 6 Yo Hnad BEY = 43 = fo?;—-z\x 32x ~\
B2 2(0%) =\mom=s 1 _ . __ e W‘;‘f(f__ .
Y=2(6)-\ = F\ Ccw = 1t k\ G o=l sz,?jé)f )
Factoyv o= (x—6XX¥56)
S\ Fackors=0! M0 xX—l= 0 X+o=o0.
Solve . X=6- " %36
DiScara Negahve
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3) Find the lengths of the sides of the triangle: .
Write P\/—ﬁ'ﬁaﬂa rean’) neove na !
2- 2. 2
A+ b=
Subshhide c=13. for hypotenuse
13 > 2 2.
x+7 a + k= 13
Substihde a=X cund b= (x+7)
4 (kAT = 69

= FoiL X" 4 X igx+49 = 169
2V 1%+ 4 a = 169
> = Ll — 12 =0 .
o ser=o 2’5\ EZN = = 0
GCF s
M FTIx — bbb =0 4
Tactoy (% 12D (X=%)= ©
p: = X G = O
Sed- Sactvrs=0 KA\ = O ‘
NG
Discard negen e 1= =]
len .
J\L Suloshirutre oo e

4) The length of a rectangular hallway is 3 feet more than twice the width. If the area of the hallway is 44
square feet, what are the dimensions of the hallway.

Write b rmnuda {o orea of \”ec:i-a,mﬁte,'. Jom LW

e ] Subsh bude A=y he=L W
\ =2+ 2w Subst L—«{%Jra\z\D HH = (3+?W}Wz
@\651'\(\\3\/\:\'@ Hu = W —E’QWQW _t i
& ser=0 C?;WQ_\)Q\\;NH\\XI —BW =411
A T Facioy™ 0= W{2W +\) ""‘i(.iWﬂ'H\\)
3 0= (2WN+10\)(W=4)
et Lucrors = 0 R Solve 2W4 1\ =0 W-4=0

Discad s/\e,ﬂa;‘c%\/@ . _ 2W = 1\ W= Y% &
P Sole for L= 342 =\ Sr=L] WY, W=t f |
~75) The height of a triangle is 5 inches less than the length of the base, and the area of the triangle is 42 squar
inches. Find the height of the triangle. :

Write formmuda Lo aurea of %vicum@\e,,l A =LA
Subshiute  A=42 W= 3 BH
trech sledient Kk =8-5 |
2 :ﬁ@ﬁg U = LB (B-5)
Aisknbute el Y= B*-5%
Ser=0 i o< B*—58 —%4
‘?@v&‘qﬂ P -—\\ O = CB—\'Q\)CE'\?’TFB
Sed facdors = 0 . ank solve =2A2= 0 BYXr4+=0
Aiscard nega:ﬁ\/e, Bl %><__:}

Subgirude Yo £nad \r\~e'\3‘\n¥ M=8-5 V= \2-% ‘E



Math 45 6.7 Modeling and Solving Problems with Quadratic Equations p.3

6) A rectangular 20-inch TV screen is 4 inches wider than it is tall. The size of TV screens is the diagonal
measurement. Will this TV fit in your new media cabinet that is 20 inches wide?
W nte V\/—}/ﬁ\ sorEcn T heovenn! aZ 4+ lol:- C‘/Z

o Subshhde” c=20 &+ b= 20°
Z X Sumbihde o=x amd be () 24 ()2 =400
FolL X% + (Xi(x+u) = 40D
x+u xE 4 XF 48X \G = oo

24 &X ¥ o = 40O

= —Ao- A+ B —28L =0
Ser=o0. 7. X Lo T o
Tockor N Yy U —0 = ©
o Pacsoys =0 - CX’19)CX+1<07—*;LD+ =D
[ oo Ve X—ia=0o =
Aiscard ez 2. WA
7) Use the given area to find the dimensions of the figure. — - \2-inches wide. is less Ytan

20 jnecdhes wide.

- yEs, v will ]

- e —_ = =

2 Writre formula for areca ol %?am.gb@f

A= LB
Sulost A= MY
Iy = 5B H
3x-6 6(—Lb5+' B = (33X —-é) oLl H= 2x.
I = L (2x—6) - 2X
Simp\cgg WY = x (Bx—6)
- 2
Tz = x5 —6X
’\_D\S‘*‘—. o o = 3)('2____5 Cox< ——\_L_LL:\-
=o. = = = 3
_qg
Forchsr o1t O = Kr— X — 1¥
iy (< =BY(XH+GCI) =06

- VLA v o 6
8) Use the given area to find the dimensions of the figure. — g«‘ iwl‘ — 24___ —_ — =

2t Wiaite Lormulo for asrea o8 brapezoid: Azl’i(B‘JrBDH
H Subsy A=F0 Fo = %’CB\ArBzW
i 6\A.\DS+ B‘?—D\XJr\ O:)— 254 - RNE e X
=70 ix %sz: vz 5 )
sq ft ' H=x
. el Fo =% (BXF3)N
3x+2 A ear Hrochibnm 40 =N(DX+73 )
oD dsbnbure \"D :653; :3?? 1o
X \RD O= 92X -
TS -yl LIRS
(5] o=\ 4= 3 ger Lackors =0 0= ox (X7 B+ 270 N
= hscard exraneous 0= Cé:?CEX +6 X 52% = O
. \6:3&& “subst ko k) ol X’X:S Vo 2%

2X42. amd % S
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9) Use the given area to find the dimensions of the figure.

A=30sqm \Were tae Locnaula for e orea of 4-47}““9}%'
2x-7 A= -{;Z*YBH
Subst A=30 : B0 = .12_:13%

Sulost {L, 2Pr-F) 2= 4 (272X

2x

b= 2%
3 clear Fractions Lo= 9x(2X-F)
—60 dishn bude GCO= U4x* /§‘+>i6
— = - |YX O
,%/5 sel=o | _g_ %:x gx—e2
ZN - fudey P =2 TX—BO

D= ax(x-6)+5(x-6)
o= (x—6X2X+5)

Set QLC”'-DTS =0 Xt = O Ix+E= 0
oﬁiﬁca,rd’ me@m"ﬁ Ve X =6 X /5/(—»%

Suboshrhare o 2x-1 > 2(0)-7=(5 m]

e = 2le)={owm |
10) A rectangle and a square have the same area. The width of the rectangle is 2 inches less than the side of
the square and the length of the rectangle is 3 inches less than twice the side of the square. What are the
dimensions of the rectangle?

Direct \/é,*’f\'—af\f\é\ad“e, .
X—2 —_ X Werre aves o{l SQ\MU!‘Q) _—  olr=ea Y\Qc;\"a_m%\e_,
E = (k=) (2x=3)
- BE Bl W= @ BX —Hx G

W RXE—IX v 6
N ey OV S

‘. Sef = © O = "
M%.ﬂt «PICLC‘,?,W O = ( ¥ *“‘é:) (> —1 >
W:{W et foedor=O W & et
<ubst Yoacle ¥—2- o-2=4 V}{ﬂ
=D w3 =4 discard neq

R‘eo‘ku\%&a\‘;\‘% '\A x A '\V\E

Sc\mcwe, W (o e oin.



6.7.17 Use the given area to find the dimensions of the quadrilateral.
2x-12 _A=204

LE a\

2x

Nee c(_ a9 IO@, e m..vg'i--til«f’ /)’fae € & WL
The lengths of the two bases are -57}35‘.
(Type an integer or a simplified fraction. Use a comma to separate answers as needed.)

YOU ANSWERED: 32,20
. e 5N W
A(‘{a, op a,’ﬂtl”apefzomﬁ A= ;:Cgﬁ 3»".2.‘/\3'5’?

A=201 (given)
Bi= 2% (given)
btk g~ qx-ia (giuen)

W= 4 Cog\%vn
2ot =1 (ox+ Ux—12) -4
Sawe ko X 204 = lz-e%(%w\z)

204 = 2(Hx—\2)
lor = Hix — 11—

M= Hx
3 =

28,5 = M.,
(Ruebon aries Qo \em%kf’»us ol loanes
% = 229.3) =57
NAXR—\L = B—tax = AN
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6.7.37

Fredo is an avid football fan and has purchased a plasma TV just in time to watch the big game.
1
The TV screen is 17 inches taller than it is wide and there is a 1—2—-inch-wide casing that surrounds

the TV screen. Use this mformatlon to answer pa.rts (a) and (b)

(a) Fredo begms to mstall the TV and remembers that he was told that 11: measures 53 mches on the
diagonal, including the casing. What are the dimensions of the TV screen?

The width of the TV screen is D inches.
(Type an integer or a simplified fraction.)

The height of the TV screen is D inches.
(Type an integer or a simplified fraction.)

(b) What size opening is required to fit the TV into Fredo's entertainment center? (Enter the smaller
dimension first).

The opening must be D inches by D inches.
(Type integers or simplified fractions.)

e T T K Weicd! Taller +han it s wide !!

+20
\ X7 L xy\7 /
2 > \V\%,
-+ 1
e T
L K*’j""} ) Pyfangoresm Therm atbh ot
Casy
e (x)" + (x300) = %37
/ } (X*BIX%BB L (OGS Xre0) = R%09
' 3 Vabe A 4 Wbord Moo= QY04
2 [ X¥20 AW 4 Yoy 4 Y04 = 2809
! %04 - 2802 lo)\20
| - 13,100
/ é W A Kol — A0 = O —lavo 15, 0
b__,,_ﬂm i -5 Py > %%ag 20 @oo
3 —\300 = O - 30 <

(x ¥4g Nx—25 )=0
X+L}% O ¥-3A5=0
)(—wu% X=25

Wi dee of aeteen: X43 = A%+ = h%\w‘
We ig of soreent X410 => AB4NT = Lf; ™

Page 1 .
\w> O\O,Mm% stk i Yo casing i

da 254D = 2w \’5\ v X '—%%‘a\/j
\,\Q\c Vol A A - Usiw




