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ANALYSIS Descri
ERROR escribe and correct the error in solving the equation.
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51 * SHORT RESPONSE For a quadratic equation ax” + bx + ¢ = 0 with two real
solutions, show that the mean of the i
solutions is . ) 2 z
is —5 How is this fact

related to the symmetry of the graph of y = ax® + bx + ¢

VIE'-::;% IHI:N:(-INF 11!1l Exercises 52-54, the graph of a quadratic function
= x + c is shown. Tell whether the discriminant of ax* + bx + ¢=0 is

positive, negative, or zero.
¥ 53. ‘ y 54.

o
= [\

55. * MULTIPLE CHOICE What is the value of cif the discriminant of
22 + 5x + ¢ =0is =237

@ -23 ® -6 ®© 6 o 14

THE CON_STANT TERM Use the discriminant to find all values of ¢ for which the
equation has (a) two real solutions, (b) one real solution, and (c) two imaginary

solutions.
56. X —4x+c=0
59. 3x2 +24x+¢c=0

y
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—
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57. X2 +8x+c=0 58. —x2 +16x+c=0

60. —4x* —10x+c=0 6l. 2 —x+c=0

62. * OPEN-ENDED MATH Write a quadratic equation in standard form that has
a discriminant of —10.

WRITING EQUATIONS Writea quadratic equation in the formax® + bx+¢=0

such that ¢ = 4 and the equation has the given solutions.

63. —4and3 64. —5and -1 g5. —1 +iand -1 —1i

66. REASONING Show that there is nO quadratic eq}xation axf + bx + ¢ = 0such
that a, b, and c are real numbers and 3i and —9i are solutions.

adratic formula by completing the square to solve

67. CHALLENGE Derive the qu
tion ax® + bx + €= 0.

the general quadratic equa

48 Usethe Quadratic Formula and the Discriminant
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PROBLEM SOLVING
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68. FOOTBALL In a football game, a defensive player ]ulr:“lp;alﬁ)(;gvl::::;ardl‘)mt; by
3 evsiaanes o5 T the opposing team'’s quarterback. The player bats t esecond b, Hhie el
i : 68-69 his hand at an initial vertical velocity of —50 feet_ per N
R 7 feet above the ground. How long do the defensive player
to intercept the ball before it hits the ground?

| @HomelTutor  for problem solving help at classzone.com

69. * MULTIPLE CHOICE For the period 1990-2002, the nur:g%'es IT(11(1;1 (;;ggs?;ds)
of cellular telephone subscribers in the United States ¢ e oAy
§ = 85812 + 1412r + 4982 where t is the number of yef.rs sinc ;
year did the number of subscribers reach 50 million?

@ 1991 1992 ®© 1996 @ 2000
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70. MULTI-STEP PROBLEM A stunt motorcyclist makes a jump fromhon.e ramp
. 20 feet off the ground to another ramp 20 feet off the ground. The jump
=-_1 L here x is th
between the ramps can be modeled by y = —mxz +gxt 20w e'r X e
horizontal distance (in feet) and y is the height above the ground (in feet).

a. What is the motorcycle’s height r when it lands on the ramp?
b. What is the distance d between the ramps?

c. What is the horizontal distance h the motorcycle has traveled when it
reaches its maximum height?

d. What is the motorcycle’s maximum height k above the ground?

@ BIOLOGY The number S of ant species in Kyle Canyon, Nevada, can be
modeled by the function $ = ~0.000013E? + 0.042E — 21 where £ is the

elevation (in meters). Predict the elevation(s) at which you would expect to
find 10 species of ants.

72. % SHORT RESPONSE A city planner wants to create
adjacent sections for athletics and picnics in the yard
of a youth center. The sections will be rectangular
and will be surrounded by fencing as shown. There

is 900 feet of fencing available. Each section should
have an area of 12,000 square feet.

a. Show that w = 300 — %i’.

b. Find the possible dimensions of each section.
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73. * EXTENDED RESPONS
object using a pair of p:,-;{,?;;tci_m model the position (x, y) of a moving
terms of a third variable ¢ th ric equations. Such equations give X andyin
when a basketball player att:ggf resents time. For example, suppose that
S ’
can be modeled by the parametriczgifaet:hmw’ the path of the basketball
ons
X =20t
y=-16¢* + 21t + 6

\Nh&le X and y are i
y measured in feet. tis meas i ,
; = ) ured in secollds,

a. Evaluate Make a table of values givi
pasketball after 0, 0.25, 0.5, OETSnggggltsheipoziﬁon o ebss
75, ond.

. Graph U
b ph Use your table from part (a) to graph the parametric equations.

c. Zzlcvlfb’gl:dpgs(iiisor; ;f the basketball rim is (15, 10). The top of the
, 12). Does the player make the free throw? Explain.

74 CHQBLENG“E The Stratosphere Tower in Las Vegas is 921 feet tall
o .?ls a d needle” at Its top that extends even higher into the air
A thrill ride called the Big Shot catapults riders 160 feet up th '
needle and then lets them fall back to the launching padp e

a. The height h (in feet) of a rider on the Big Shot can be
n-mdel.ed by h = —16£% + v t + 921 where tis the elapsed
time Sm s'econds) after launch and v,, is the initial vertical
velocity (in feet per second). Find v, 0using the fact that the
maximum value of i is 921 + 160 = 1081 feet.

b. A brochure for the Big Shot states that the ride up the
n.eedle takes two seconds. Compare this time with the time
given by the model 1 = —16£ + vt + 921 where v, is the
value you found in part (a). Discuss the model’s a(():curacy.

1iXeD REVIEW

_In the figure shown, AB is parallel to ED. Which
equation can be used to find the value of x? E 2x + 50F
@ 5x+ 225 =360 5x + 235 = 540 e
© 7x+235=360 @ 7x+225=7540
3x — 5)
" (3x—=5) A
nd $6 for adults. A total of 725 tickets are

are $4 for students a

lected. Which pair of equati
er of adults, @, who attende

Music recital tickets
sold and $3650 is col

ons can be used to determine the
d the music recital?

number of students, S, and the numb

@ s+a=725 ® s+a=725
45 + 6a = 3650 6s + 4a = 3650

© s—-a=725 @) 4s+6a=725
45—6a=3650 s+a-—3650
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