iii. What value(s) of x satisfy the equation
10 = h(x)?
What do the value(s) tell about the flight of the
player's shot?

Designing Parabolas
Like the airport structure, the Magic Moments restaurant
was to be suspended about the ground by two giant
parabolic arches-each 120 feet high and meeting the ground
at point 200 feet apart. To prepare plans for the
restaurant building, the designers had fo develop and use
functions whose graphs would match the planned arches.
One way to tackle this design problem s to imagine a
parabola drawn on a coordinate grid as shown below. Any
parabola can be described as the graph of some quadratic
function.

{x, 120}

0 T T T T T T T T T IY
0 © 80 120 160 200

2. Using the idea from your earlier study of quadratic
functions and their graphs, write the rule for a function
with a parabolic graph contains the two points (0,0), (200,0)
and a maximum point whose y-coordinate is 120. Use the
hints in part a-d as needed.
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a. The graph of the desired function has x-intercepts
(0.0) and (200.0). How do you know that the graph of the
function f(x)=x(x-200) has those same intercepts?

jsza=n 0= 6e-0)x-200)

b. What is the x-coordinate of the maximum point on this

graph? X=)p0. lm.lcway bcéuun x—;nl:e..rq'ot,s

= a(x- (K-)
y { P> L c. Suppose that g(x) has a rule in the form of g(x) =
( ) [x(x —200)], for some particular value of k, What value of k
JOD) [0 will guarantee that g(x) = 120 at the maximum point of the

X 500 graph. 50x)= (%)(x-200)

d. Write the rule for g(x) in equivalent expanded form

A0\ _ ;
5(2()'-" -, cJDx(x_;p;\ using the value of k you found in Part c,
/ 5 ()= & (x)(%x-200)

o =& (loo)ﬁiao—g.a%

§Lx) = ~olax>* <~ Hx 120 = & (1o0) (~100)

i_____: —{(0,0004
= 10900  ~[,00®
6= ~.01n
-5
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L9 =6 (o) (x-0)
mwfﬂ.;‘:‘y"gm
9z a(5)(>-0)
ﬁ:a(.‘)}('ﬂ
G[: -Qa
6=~

5(;&)
(w) C(10°)

4(x)= O l{X““ﬂ(%"
mey (7 ,4)

6= a(®(-3)

4= a(?—bf)(?—roj

3. The logo chosen for Magic Moments continued the
parabola theme with a large letter M drawn using fwo
interesting parabolas. The idea is shown in the next graph.

109y

\ L"‘J)'D 2

a. Modify the strategy outlined in problem 2 to find a
quadratic function that will produce the left most parabola
in the M,

« Start with a function f(x) that has x-intercept at

(0.0) and (6,0)

Find the coordinates of the maximum point on the

graph.

« Find the rule for a related function g(x) that has the
same x-intercepts as f(x) but passes through the
desired maximum point,

*  Write the function rule for f(x) using an equivalent
expanded form of the quadratic expression invelved.

1[‘0‘)-"'@) Lo - -%+

f% b. Use a similar strategy to find a function g(x) that will
produce the right most parabola.

0= - (x-4)(x-10)  §0) == (x~]

- %t

(o x

{x+40)

1x -0

-_
-

9|

e
=



4. Explain why the next graph does or does not show the
graph of f(x) = (x-3)(x+1)

[ l,u:\ o ¥
I'CII —3)

1,—4)
ot

5. Write rules for quadratic functions whose graphs have
the following properties. If possible, write more than one
function rule that meets the given conditions.

a. X-intercepts at (4,0) and (-1,0)

Fo0= a(x-4) (x+1) Firy=-a(x-4){x+))

b. x-intercepts at (7,0) and (1,0) and graph opening upward
500 = a(%=7)(x1)

c. x-intercepts at (7,0) and (1,0) and minimum point at

4,-10

> Fory=a(x-2)(x+)

X b ~lp=~ C LI"-?)é‘T".;)

—p=a(-3)Y)

a0|rage _m:_g‘ Fix)= 151“0(3(‘7)(}( -lj
h= 9



d. x-intercepts at (-5,0) and (0,0) and graph opens

downward. Ffﬂ - c:..()( ‘H;dcx _03

= —ax (x+5)

e. x-intercepts (3,0) and (-5,0) and maximum point at

L) ze (x-3)(x+5)

g =a(-4){4)
f‘:&'\(-[b)
“-i:«.(v'\

f. x-intercepts at (3.5,0) and (0,0) and graph opens upward.

1 4
Ll 7

g. x-intercepts at (4.5,0) and (1,0) and y-intercept at (0,9)
FU= e (x-9.5)(x -1

q=a Co-‘f.S)(D-J)
4z a {‘QS)("O
ﬁ: YSa
LA
h. x-intercepts at (m,0) and (n,0)

X
l 2
(-18)

ga(-I-Cls) Pl

e

-5)(v#s)

Vi

Lix)=2(x-495)x -I)
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i. only one x-intercept at (0,0)

Jx 2L
j. only one x-intercept at (2,0) and y-intercept at (0,6)

K £oo= & (x-2)(x-2) p(ﬁ)=5-(x-?;)2
N 2

I\ :%CX-&'>C?¢‘3> é:a(o..-f.n
é:&..(-l)
b= Ya

3
= 3

fo)'-‘-éél("“z)l
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