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Lesson 11: Completing the Square

Rewrite each expression by completing the square.

a. p°—2p—48 / | could use the tabular method

p? —2p— 48 = pl-2p+ - 48— to help me complete the
y - o square and factor.
=p-—-2p+i-48-1
= {p— 1) — 49

When the coefficient of the squared term is
1, the number that completes the square is

1
> of the linear term squared. |n this

2
problem, ('32: ' _2> =1 | can only add 0 to an
' expression without changing
its value, so 1 have to subtract
the number that | add when
compieting the square.

| could use a calculator to evaluate
lam using the equation —52 — (— Z)z or worl it by hand:

a? —2ab + b% = (a - b)? 2

to factor this expression. T = —52 —12.25 = —64.25.

Lesson 11: Completing the Sguare
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ALGEBRA |

Lesson 12: Completing the Square

. _ z
Compieting the Square on ax” + bx + ¢ | need to factor the quadratic and

tinear terms so that the coefficient
of the quadratic term is 1.

Rewrite each expression by completing the square.

1. —3x*—9x+7

—32% ~9x+ 7 = —3(x® +3x) + 7

- 2 :
I need to add the square of one- = ""3[_37 +3x+ m} T
half of the x-coefficient. The : 2 g 9
x-coefficient is 3. =3 (x +ax+ 5) +7- (wg ' Zi)
R 9 32 27 1 have to subtract
(E) - 4 =3 (x + E) +7+ 4 whatever
32 28 27 number | add to
= -3 (x-?g} %?—?»&f make sure this
2 expression is
= 3 (x + E) + ?E equal to the
The first part of the expression . 4 original
factors using the identity expression.

o S/

(a + B)? = a? + 2ab + b2,

{ need to rewrite the rest of the
expression as a single numerical
value.

To factor out 100, | need

2. 100x? — 65x + 80 to divide 65 by 100.

100x* — 65x + 80 = 100(x* — 0.65x + J+so—_

= 100(x* ~ 0.65x -+ 0.105625) + 80 — 100(0. 105625)
= 100(x ~ 0.325)% + 69.4375

{ can use a calculator to help I have to remember to

me compute multiply by the number
—0.65\2 I factored out of the first
( ) = 0.105625. two terms.

20 Lesson 12; Completing the Square EUREKA
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Lesson 13: Solving Quadratic Eguations by Completing the

Square

Solve the equation by completing the square.

3x2=9x+7

/,Before taking the
square root of
both sides, | need
to divide bath
sides by 3, which
is the same as
multiplying both

sides by g

| recall that there are two
solutions to equations of
the form x% = b.

The solutions are Vb and

\\—«/E,

J

Roth solutions are irratipnot numbers,

The exact solution set is {E + NIT T

| need to rewrite the
equation so that the x
terms are on one side and
the constant term is on the
other side of the equal sign.

| use the addition
property of
equality to add
the number that
completes the
square to both

1 sides of the
K equation. //
27 T 27 Wz
e "
x=c4 [Eegg=io |2
Tz Nz BN ET)

| could rewtite the square root
expression so no fractions or perfect
square factors appear under the

=
Nz square roat.

Rounded to the nearest hundredth, the solution set js (2,64, —0. 64}

tesson 13:
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Lesson 14: Deriving the Quadratic Formula

Using the Quadratic Formula

Solve each equation using the quadratic formula. .
| can substitute

1L =3x*-9x+7=0 first and then
a=-3b=-9qgndc="7 work on rewriting
the expression.
—b+Vh* - 4ac
| need the values of @, b, * 2a
and ¢ to substitute into —(—3) + Vi{_g}z' — 437
the formula. | X 2(=3)
9++81+84
X = —
| grayrarey
The £ reminds me that I o ?;i;ﬂ
there are two solutions —6
to this equation. g  J1gE g IGE
X=—ct g X = g
‘\
The solution set is {_ % + "F:fg’ w% - {2“6@} | can rewrite -E asz because 9 and & have a
common factor, but | cannot rewrite the
4 radical part of the expression because the
irrational number v165 and 6 do not have
The exact solutions are irrational numbers. a common factor,

/

| could use a calculator to find decimal

approximations of these numbers as well.

22 Lesson 14: Deriving the Guadratic Formula
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x4 Sy 2= 1z I need to rearrange the equation so that one side is 0
é_ 23 and the other has the expression in standard form
x2+§xﬁ-2ﬂw§gm§ | ax® +bx +c.
2. i . i o
X T T =
ST
Fromtheeguption o =1, b=~ andc = -+,

g D) o

The formuia does not

change when fractions
or decimals are
involved, but rewriting
the expression can be

This equation will only have
one solution because the
square root of 0 is 0.

\more difficult.

1
The sofution is {— 3 }

If 1 divide — % into two equal

. 1
parts, each part is — Ve

ALGEBRA

Lesson 14; Deriving the Quadratic Formuia
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Lesson 15: Using the Quadratic Formula

Using the Discriminant

Without solving, determine the number of real solutions for each quadratic equation.

1. 2x*—8x+3=0
a=2F=-8Bc¢=23

I need to analyze the
sign of the expression
The discriminant is (—8)% - 4(2)(3) = 64 — 24 = 40, under the radical in the

quadratic formula,

The discriminont is positive, so there are 2 reg solutions. which is b2 — 4qc.

2. 34+3n=—4n%2+2

AN +3n+3-2=0

2 Iz
| can add 4n- and subtract 2 from An?+3n11=0

both sides of the equation.

It is easiest to identify the
a=4b=3c=1 values of @, b, and ¢ when

N , 7 the equation is in the form
The discriminant is (3)* — 4(4){1) =9 - 16 = —7. ax® 4 bx4c=0.

The discriminant is negetive, sc there ore ne reoi solutions.

| also recall that if the discriminant is equal
to 0, then there is one real solution.

The number of real solutions
is equal to the number of
x-intercepts, which are also

Connecting Solutions to f(x) = 0 with the Graph of y = f(x) called zeros or roots.

3. Based on the graph of y = f(x) shown below, determine the number of real solutions for each
corresponding equation, f(x) = 0.

a. h. EXN
2 Part {o} hos no real solutions.,
1 Part (b} has two regl solutions.
) X
& o | need to see how many times
the graph touches the x-axis.
2 X I recall doing a problem like this on
-2 - g 4 2
Exercise 11 on my student pages.
24 Lesson 15: Using the Quadratic Formula

© 2015 Great Minds eureka-math,org
ALG -MA-HWH-1,3,0-10. 2015




ALGEBRA
Writing a Quadratic in Factored Form

a. Find the x-intercepts of the graph of the function.
2xf~3 =0
Pl o 3 I need to make the function equal to 0.

3 } could have used the quadratic formula to
X e solvethiswitha =2, b =0,andc = -3.

There are two solutions to equations of the
_ form x% = b where b is greater than 0.

3
k3

)

)

)

J

)

) 4. Consider the quadratic function f(x) = 2x?% — 3.
)

)

)

)

)

)

)

D

J The x-intercepts are ’J-—gmd -
)

]

' b. Use the x-intercepts to write the quadratic function in factored form.

: flx) =2 (x - \E) (X ~ <_£}> or fx) =2 (x - ;;) (.x +J >

Theformis f{x) = a(x — m)(x — n)
where m and n are the x-intercepts.

i

¢.  Show that the function from part {b} written infactored form is equivalent to the original function.

[k
flo=2 x—;:i} x+\/,)
£ = i i
) K ) 4 3 3
= A= g ilX} A b ;-“
\;.Zf \5_52 "\'} 2
- z
=71 32 Ex + Ex . E I can use the distributive property
sz \j 2 y! 2 - repeatedly to rewrite this expression.
/
3
2
= 2xd 3 The middle two terms make a . j

Lesson 15: Using the Quadratic Formuia
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ALGERRAS

adratic Equations from the Vertex Form,

Lesson 16: Graphing
y=a(x -h)¥*+k

i can think of {x + 1.1) as (x — (—«1.1)) to help
me identify the x-coordinate of the vertex.

The Vertex Form of a Quadratic Equation
1. Find the coordinates of the vertex of the graph of the quadratic equationy = 2(x + 1.1)% + 3.

The vertex coordinates are (~1.1,3).

2. Write a quadratic equation to represent a function with a vertex at (2, —3). Use a leading coefficient
other than 1.

The vertex coordinates are (h. k). Inthisproblem, h = 2and k = =3, leta = ~1.

Using ¥ = a{x — k)% + k, substitute the values of a, i, and k intc the formulg. The equation is

y=—2(x—2)*+(~3) ory = —2(x - 2)* - 3.

3. Use vocabulary from this lesson {i.e., stretch, shrink, opens up, and opens down) to compare and contrast
the graphs of the quadratic equations y = —x? — 2 and y = 3x% + 2.

The grophof y = —x? — 2 opens downward with the vertex at (0, —2), and the groph of v = 3x% + 2
opens upward and has o vertical stretch by o factor of 3 compored to the other graph and hos o vertex
ot (0,2).

| know if the leading coefficient
is negative, then the graph
opens downward.

In the equation, | can think of x2
as (x — 0)? to remind me that the
x-coordinate of the vertex is 0.

Lessan 16: Graphing Quadratic Equations from the Vertex Form, y = alx —B)? +k S
26 o w4 7= a5 EUREKA
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Lesson 17: Graphing Guadratic Functions from the Standard

Form, f(x) = ax* + bx + ¢

The lesson summary details the steps
Graphing Quadratic Functions in Standard Form to graph a quadratic function.

1. Graph f(x) = —x? — 3x + 18, and describe the key features.
The graph opens .sﬁbwnwamf because a is negotive, The y-intercept is 18 becouse
F(8) = ~0% — 3(0) + 18 = 18. To find the x-intercepts, solve F(x) = O for x.
—x? - 3x+18=0
M{xz + 3% — 1-8} =0 | can factor the quadratic. | could also

_ solve this equation by completing the
—E+e)x-3 =9 square or using the quadratic formula.
X+oe=0orx—~3=0

The selutions to the equotion are — 6 ond 3. These ore the x-intercepts.
Find the vertex using symmetry. The distonce botween —6 ond 3 i5 9 unfis,

Add holf of this number to —6 o find the x-coordingte of the verten.

g J1d als - en':
(6= 1.8 I could aflso recall thtstt when a
2 quadratic is written in standard
Find the volue of f(—1.5) to get the yrooordinate of the vertex, form, the x-coordinate is — 'zfz"‘
; ! a

15y = —{-1.8)* - 3(~1.5) + 18

= %25+ 4.5+ 18

(1.5, 2025
= ZH 25 . j

g

The coordingtes of the vertex are (—1.5, 20.25),
The axis of spmmetryis x = —1.5. IV fle) = et e 30+ 18
Plot the intercepts ond the vertex. -

Deaw o smooth curve through these points to
complete the groph of the function,

End bebavior: x — too, f(x) - —oo

Because the graph opens downward,
the end behavior of the function is
approaching negative infinity,

Lesson 171 Graphing Quadratic Functions from the Standard Form,
Flx)=ax* + bx+¢
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Profit Functions

The function p(x) = —0.15x? + 25x — 250 gives the profit in dollars that the swim club makes from offering
a summer swim camp priced at x doliars per camper, p(x).

2. What is the start-up cost for the camp? If they set the price at $0, they will
Colculate p(0) = —0.15(8)° + 25(0) — 250 = —250, have a negative profit of $250.

The start-up cost is $250.

3. What price should they charge to make a profit?

The x-intercepts are the solutions to the equation p(x) = 0, The graph of p opens downward, so p(x)
wilf be greater than 0 between the x-intercepts.

—0.45x% + 250 — 250 = O

Using the quodratic formula I can look back at Module 4
25 +./(25)2 — a(—0. 15)(—~250) Lesson 15 if | forget the
A 2(-0.15) ~ 10.69 and formula. | can use a calculator

to find the approximate value
of these expressions,

25— /(25)F — 4(~0.15)(~250)
e 2(-0.15)

They will need to charge at least $11 and not more than $155 to make o praofit,

~ 155 98§

I could also graph the profit function on
a calculator and determine the
raximum value by tracing the graph, or

4. What price should they charge to make the most profit? | could complete the square on the

_ ion —0.15x2 — 2501t
Find the vertex of the graph of p. expression —0.15x" + 25x — 2 ©

rewrite the expression in vertex form.
Fromthe function, o = —~0. 15 ond b = 25. H;/, ‘/

The x-coordinate of the vertex is given by the Jormuio x = — Ebé‘
25 25 250 H
2{—-0.15) —-0.3 2 3

it mokes sense to price the comp to the nearest dolior,

Evoiuate p(83) and p(84) to determine which gives the farger doliar omount,
p(83) = —0.15(83)* + 25(83) — 250 = 791.65
p(84) = ~0.15(84)% + 25(84) — 250 = 791. 60

if they set the price ot $83 per camper, they will make $791.65 in profit.

Lesson 17: Graphing Quadratic Functions from the Standard Form, o
28 essen fa[)» :iﬂui ;;;1; Cunc; ons from the Standard Form EUREKA i
MATH
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Lesson 18: Graphing Cubic, Square Root, and Cube Root

Functiions

Graphing a Square Root Function

1. Create the graphs of the functions f(x) = 2% — 4 and g{x) = +/x — 4 using the given values. Use a
calculator to help with decimal approximations.

‘\\

| know that the

© 2015 Great Minds aureka-math.arg
ALG -MA-HWH-1.3.0-16.2615
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o

£

@

ﬂ _ _ _ domainof g is
@ —4 iz Error limited to

7 nonnegative
@ —2 ¢ Ervor numbers since
@ . £ the square root
@ - —3 ror of a negative
@ 0 e _4 ::ar:]ber is hot
- S R y
el 2 8 ~ ~2 5858

-]

m 4 12 ~Z

B ,_ o . )

» ) =

» T Ty

-] Al iseethatthegraphofy:\ff—ﬁiis
) | see from the “fbein] the graph of y = ¥ shifted down

- . ¢ 4 units.

] graph that while

@ these two

' functions have

o h

' different

Q domains, they

i have the same

) range (y = —4).

" .

_

; |

; Lesson 18; Graphing Cubic, Square Root, and Cube Root Functions 20
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ALGEBRAY

Graphing a Cubic and a Cube Root Function

2. Create the graphs of the functions f(x) = x® + 1 and g(x) = ¥x + 1 using the given values. Use a
calculator to help with decimnal approximations.

-1 @ G
0 1 1
1 2 2
2 9 ~ 2.2599
8 513 3
; f@) =x+1
L

I see from the
graph that both _
of these 104
functions have
a domain and
range of all real

\numbers. j\\

e e

. .
\ T

| see that the graph of y = {x + 1 s
the graph of y = /x shifted up 1 unit.

J@

AN

a0 Lesson 18: Graphing Cubic, Square Root, and Cube Root Functions EuREKA
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Lesson 19: Translating Graphs of Functions

1. Graph the following two functions on the same coordinate plane.

flx)=¥x

. I can graph f by making a
3f
gl =Vx—-2+3 table of values like | did in

Lesson 18.

(/i can graph g by using what

I know about transformations of
functions. The graph ofy = g(x)
will be the graph of y = f(x)
shifted 2 units right and 3 units

N | ,/

2. Study the graphs below, ldentify the parent function and the transformations of that function depicted
by the second graph. Then, write the formula for the transformed function.

¥

| recognize this graph from

[/ : - : Lesson 18. Kis the graph of
I see that this shoedebod b DT N Flx) = Vx.
graphisa - o forte ! NS
transformation of o N =

the graph of the
parent function,

f(x) = x.
N

The parent function is Fx) = 'x. ies gtaph is the ons with on endpuint at (0, 0). The second groph is
the groph of the parent function shifted feft 5 units ond down 3 yniss, The formulo for the tronsioted
functionis g(x) =Vx ¥ § — 3,

Lesson 19: Translating Graphs of Functions
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Lesson 20: Stretching and Shrinking mm of Functions

1. Graph the following functions on the same coordinate plane.

— 4R '
flx)=x This is the parent function. | know that the graphs
g(x) = 3x*? of g and h are transformations of the graph of f.

h{x) = ~3x?

| know that the negative
will cause the graph to
reflect across the x-axis.

{

lcangraphy = g(x)
by muitiplying the
y-vafue of each
coordinate on the

3. The graph of

vertically by a scale

\\factor of 3.

graphof y = f(x) by

¥ = g{x) is the graph
of y = f(x) stretched

~

/

32 Lesson 20: Stretching and Shrinking Graghs of Functions
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2. Graph the following functions on the same coordinate plane.
flx)=+x
g(x) =v4x ‘“"’“//1 know that the graphof g is a

horizontal shrink of the graph of f.
The 4 will cause the graph to shrink

1
horizontally by a scale factor of "

lcangraphy = g{x)by
muitiplying the x-value of
each coordinate on the graph

of y = [(x) bvi-

3. Explain how the graphs of functions g(x) = 2x° and h(x) = (2x)* are related.

The graphs of ¥y = g(x) and ¥y = h{x) are both tronsformations of the groph of the porent function
Fixy = 3, The groph of ¥y = g(x) is a vertical stretch of the groph of y = f(x) while the graph of

y = h{x) is ¢ horizontol shiink of the groph of y = f(x). The graph of v = g{x) can be obtained by
multipiying the y-value of each coordinate on the graph of y = F(xy by 2. The graphof y = h(x) can

1
be obtained by multiplying the x-vaiue of each coordinale on the graph of v = f(x) by e

4, Explain how the graphs of functions j(x) = —x3 and k(x) = (—x)® are related,

The grophs of v = j{x) and v = k(x) ore both transformations of the groph of the parent function
£{x) = x°, They would each resulf in the some graph because k(x) = (—x)* can be rewritten as
Foltows:

E(x) = (—x) = (—1)%x)% = —x%.

Both graphs con be ohioined by reflecting the graph of y = F(xy across the x-axis.

Lesson 20: stretching and Shrinking Graphs of Functions 33
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Lesson 21: Transformations of the Quadratic Parent Function,

flx) = x*

Sketch the graphs of the functions below based on transformations of the graph of the parent function

f(x) = x2

Using what | know about transformations of
functions, | see that the graph of y = g(x)

will be the graph of f(x) = x? shifted left

1 unit, reflected across the x-axis, and

shifted up 8 units. | could do the
transformations in three separate steps. /

1L glx)=—(x+1)2+8

. ¥
RNTIS - e
o { .
’%' i ; s :
%\3. ; yi= 2% e ,3 y-‘-"{x+ 1}2 _______
i/ _ . \\ :
3 TR / N o ; s : foir
-0 3 I 17} AL S 5 B 11
: : . ; : = ' =
¥
F=—{x+1Y + 48
i b X,
¥ 16
34 Lesson21: Transformations of the Quadratic Parent Function, f(x) =
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2. h(x) =4x% - 16x + 11 e
Ax) =4{x* —dx+___ ) +11+___

In order to identify the
transformations, | need to rewrite the

Ax) = 4{;{2 — 4y ,@.} + 1 4 4(-4) function by completing the square.

A(x) = 4{x" - 4x + 4} + 11~ 16
Bx)=4(x 21 -5

New | can see the transformations 1 ]
required to graph y = h(x) by

starting with the graph of f(x) = x2, R Lo i L
The graph will be shifted right 2 Ll T N T R |
units, stretched vertically by a scale L : e '
\\factor of 4, and shifted down 5 units./ e

o
H
E

The vertex of the parent
function is at (0,0). The
vertex of the transiated

function is at (2, =5).

Lasson 21; Transformations of the Quadratic Parent Function, f{x) = x*
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Lesson 22: Comparing Quadratic, Square Root, and Cube Root

Functions Represented in Different Ways

1. Consider two quadratic functions, f/ and g. A portion of the graph of { and a formula for g are given
below.

B S g(x) = —2x% + 12x
(3,25)
y=rx |7 X\
(513)

L=

0,~2)F - *

| know that the y-intercept is
the value of y where the

"o ' graph of the function
intersects the y-axis.

a.  Which function has a larger y-intercept?
The v-imtercept for [ is — 2,
The y-intercept for g is 0.
gt =-2(0)%*+12(0) =0

The function g hos ¢ larger y-intercept,

b. Which function has a larger maximum value?
From the groph, the moximum volue of [ appears to be Z5.
For g{x) = —2x* + 12x, the oxis of symmetry is

_ Gy

=TIty 3. i will need to find the vertex of the graph
N mrand . of g. Since the-function is given in

g(8) = —2(3)" +12(3) = 18 standard form, | could find the axis of

The maximum velue of g is 18. symmetry, which is the x-coordinate of

The function § hs o lorger maxinmum voiue, the vertex, by using the formula x =

36 Lesson.22: Comparing Quadratic, Sguare Root, and Cube Root Functions
Represented in Different Ways
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€. Which function has a jarger average rate of change on the interval 1 < x < 3?7

11 <, _ F3)-f(D)
The average rate of change for £ on the interval 1 < x < 2 is f8)-7) %‘_: (&

F3) - (1) 25-13 Tofind f (1), I need to
B = 5 use the symmetry of

P the graph.

3)-g(1
The average rate of change for g on the intervai 1 < x =35k g8)-gt) },

To find g(3), I substitute _

3 into the formula for x. g3~ g() _ 18—-10
To find g(1), | substitute 3-1 2

1 into the formula for x. =4

The function f has g lorger average rate of change on the intervel 1 < x < 3.

2. The function £ (x) = 6.9vx gives the velocity of 3 car, in miles per hour, for a particular stopping distance
X, in meters, when a caris traveling on dry asphalt. The function g gives the velocity of a car, in miles per
hour, for a particular stopping distance x, in meters, when a car is traveling on black ice. Select values of
g(x) are given in the table below.

| X, inmeters | g(x), in mph
0 0
25 30
50 40
150 70
250 90 |
a.  Inorder to be able to stop within 25 meters, how much slower should a person drive on ice than on
dry asphait?
F(25) = 6,938 = 34.5 This means that a car t_raveiing ata
velocity of 34.5 mph will be able to
g(25) = 30 stop within 25 meters.

In order o stop within 25 meters, o person should grive 4.5 mph siower on ice thon when griving
o dry asphoit,

EuRﬁ Lasson 22; Comparing Quadratic, Square Root, and Cube Raot Functions 37
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b. Graph both functions on the same coordinate plane. Suppose a car is traveling at a velocity of
60 mph. Approximately how much greater.is the stopping distance if the car is on black ice rather
than dry asphalt?

{ can use the graphs of f

i can graph y = f(x) and g to approximate the

by making a table of
values. | choose 184
input values that are '
perfect squares.

stopping distances.

=4

Velocity, in
e
=,

Siogpping distance, in meters

At g velocity of 60 mph, o car troveiing on dey osphalt requires a distance of approximately

75 meters to stop. A cor traveling ot the same velocity on black ice requires o distonce of
opproximately 110 meters to stop. 1t will take the cor traveling on ice approximately 35 meters
longer to stop than the cor traveling on dry osphalt.
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adratic Functions

Lesson 23; deling with

Modeling Projectile Motion with a Quadratic Function

1. Arocket is shot straight up in the air from a platform that is 8 feet above the ground. The initial velocity
of the rocket is 288 feet persecond.
a.  Write a formula that models the height of the rocket, A, in feet, £ seconds after the rocket is

faunched.

h{f) = ~164% + 288 4+ 9

since | am working with units of feet, | know

} should use the formula h(t) = —16% + vyt + hy,
where vy represents the initiaf velocity, and ki,
represents the initial height.

b.  How long does it take for the rocket to reach its maximum height?

Aty = —168° + 2088t + 8

a8 = %gﬁ{g?@' — 18 4 gg) + 8= 16(-81) I need to find the t-vaiue of the vertex.
- s I could rewrite the height function in
At = “3‘3(5 — 1B+ 81) +8-+1296 completed sguare form to find the vertex.

A4} = ~16{t— 9)% + 1304

| see that the vertex of
the graph of the height
function is (9,1304).

The rocket reaches its mawimum height 9 seconds after being lounched,

. What is the maximum height of the rocket?

The maximuwm height of the rocket is 1, 304 feer,

N Eg“ Lesson 23: Modeling with Quadratic Functions 39
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d. How long does it take for the rocket to hit the ground?
alt)y =0 | need to find the t-value for which
h{E) =0, | could use the standard
form of the function from part {a) or
(tE—9P° =— the completed square form that

—16(t—9) 4 1304 = ©
163

2
| found in part {b).

H

t-9 = 5
y
| — —
f=9+ 5@9;339_ ;ﬁ
\1 Z N 2

The solutions rounded to the neorest fen thousondth ore 18. 0277 and -0, 0277.

The rocket will it the ground after approximately 18,9277 seconds, .
{ know that this value

has no meaning
within the context of
this problem.

Modeling Area with a Quadratic Function

2. A school wishes to construct a rectangular enclosure that will house a playground. The school has
500 feet of fencing available to build the enclosure.

Draw two examples of ways in which the enclosure could be constructed.

2008 1EG R

a.

SO S fr Hathis 100 &

1AOE

| see that there are infinitely many ways in
which the enclosure could be constructed,
as long as the perimeter is equal to 500 ft.

b. Letw represent the width of the enclosure. Write an expression to represent the length of the

enclosure in terms of w.

v
2w + 21 = 500 ! know that the sum
of the four sides

w+ =250
must equal 500.

{=250—w

The length of enciosure con be represented with the expression (258 — w).

a0 1esson 23: Modeling with Quadratic Functions EUREKA
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c.  ‘Write a formula expressing the area of the enclosure, A, as a function of its width, w,

A= wi s
A(w) = w(250 — w)

Starting with the area formula for 3
rectangle, f can use my expression

from part (h) to write the formula in

terms of w,

d. If the goal is to maximize the area of the enclosure, what should the dimensions be?

__,,__//7 AWw) = w(250 ~w) =0

I need to find the w-value of the vertex of w=3orw =250

the area function graph. | can use the
factored form of the function from part {c)

it order to maximize the oree of the enciosure, the widis

shouid be 125 feet, ond the fengih should piso be 125 Feet.

I can use my expression
from part {b} to find the
length.

The w-intercepts of the groph are § and 250,

Yhe vertex will occur ot w = 125,

Using the symmetry of
the graph, | know that
the vertex will occur
halfway between the
w-intercepts.
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adratic Functions

Lesson 24: Modeling with

Consider a quadratic function whose graph passes through the points (0,17.5), {5,51.25), and (8, 65.5),
shown on the graph below.

y
F &

169 -pe- R {
USSR R R O S B
1. Write a formula for the quadratic function. o0 : -
I know that | am writing a formula in N T R
&0 .
the form f(x) = ax? + bx + c. o
R F:-3
I need to find the values of the '"!: &:
parameters @, b, and ¢. Al
3{] .......
2 2
FlO)=a(®)“+b(B)+c=17.5 0
¢=17.5 [ can use the y-intercept LN IO SN BN SRR O T NI S
to find the value of c. e 5 B T S M1

X)) =ax* +hx +17.5
F(B) = a5 +b(5)+17.5=51.25 — 25a+56=233.75

Fi8) = a(8 + b(8) +17.5 = 65.5 — 6da + 8b = 48
Mow | have two unknown

values (a and b). | can use
the other two points that
were given to set up a
system of equations.

| am going to solve this system
of equations by using the
elimination methed.

8(25a + 5b) = B(33.75) - 200a + 40h = 270
~5{64a + 8b) = —-5(48) - —320a— 405 = -240
—120a = 30

When | add these two
a=-0.25 equations | get —120a = 30.

Substitate a into one of the original equations:
25{-0.25)+56=3375
h=8

The formuia for the quadratic function is f(x) = —0.25x* + Bx + 17.5.
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2. Graph the quadratic function using the formula found in Problem 1. Show that the graph includes the
three points that were given,

I found the vertex, (16, 81.5) using

k) I T % O B O RS- ____b“ L ~ L
B i :j E : oo : - x = Zﬂ’mfmdthex coordinate and

f (-* z—b&) to find the y-coordinate.

__//! used the 0

« symmetry of the
graph te plot the
: point (32,17.5).
g, R
5T iid o
1% “ 5 - & o . m

e A A A A A A & & & R B B & R AR A
fi i)
T
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