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1, 2, and·~·· ·· ··· 
on pp. 292-293 

'l of a quadratic 
use the_,_ of solutions. ' I te: You canb r and typ e d omP e , num e 

Copy an c uation s can use the m odel VO
CABULARY rmine the eq . which you 

I , t dete ·on m ., + h . 
equation o I-life situatll h == - I6i- o 

'b a rea ode h 
NG Descn e not the m Ja to solve t e 2 * WRITI + h but tic formu 

. - - 16t2 + vof o h quadra 
h - Use t e 

NDAADFORM 5. ,2 + 8t + 19 = Q 
EQUATIONS IN STA 6 + 7 == 0 

i tor Exs. 3-30 

equation. 4. x2 - x _ 

0 + 2 -2 _ 4x - s = 0 Bw2 - Bw 
& x ~ - o 8. 5p

2 
- l0p + 24:::: o 

I I. 3,2 - Br - 9 ::::: o x2 - l6x + 7 = 0 6u2 + 4u + ll 6

· _ 

10

• f h equation 9. 4x2 - Bx + I - o m lex solutions o t e 
h t are the co P CHOICE W a 

12.,;:, ~ ~;,:'!'so= o1 ® 4 + 12i, 4 - 12; 
3 

· 12 · 16 - l 2i 
@ 4 + 3i, 4 - l @ 16 + l, 

© 16 + 3i, 16 -

3

i t ' formula to solve the 
D FORM Use the quadra IC EQUATIONS NOT IN STANDAR 

equation. 
15 

15. s2 == - 14 - 3s 
14. x2 + 6x = -13. 3w2 - l 2w == -12 2 -

I 7 3 - Bv - 5v - 2v 

16. -3.r'=6y -JO · 21. 4+ 9n-3n'= 2- , 20. 6 - 2t2- = 9t + 15 @ •x' + 3 = x' - 7x • 

VINC USING TWO METHODS Solve the equation usin~ the quadratic formula. 
SOL h t ' by factoring to check your solut1on(s). 
Then solve t e equa ion 

2 10 - 4 24. m 2 + Sm - 99 = 3m 

22. z2 + l 5z + 24 = - 32 23. x - Sx + -

26. r2 - 4r + B == Sr 

18. 7x - 5 + l2x2 = -3x 

25. s2 
- s - 3 = s 

28. 45x2 + 57x + l = 5 

f -~~~~~~~:! .... f on p. 294 

29. 5p
2 + 40p + 100 == 25 

US/Ne THE DISCRIMINANT Find the discriminant of the quadratic equation and 

27. 3x2 + 7x - 24 = 13x 

30. 9n
2 

- 42n - 162 = 2ln 
: for Exs. 31- 39 

43. 25 - 16v2 = 12v(v + 
5

) 

46. l.1 (3.4x - 2.3)2 == 15.s 

give the number and type of solutions of the equation. 

31. x' - Bx+ 16 = O 32. s" + 7s + 11 = O 33. Bp
2 

+ 8p + 3 = 0 

34. - 4w

2 

+ w - 14 = O 35. Sx' + 20x + 21 = o 
36

, Bz _ IO = z' - ?z + 3 

37. Bn

2 

- 4n + 2 == 5n - 11 38. 5x2 + l 6x == I I x _ 3 .. ::> /;;;\ --

7 

2 + 9r2 

x- ~ 7r - 5 == r 
SOLVING QUADRATIC EQUATIO,Vs S J h 

0 

ve t e equation using any method. 
40. 16t2- 7t= l?t- 9 41 ? _ _, 

• x-
3
• = 85 + 2x

2 + 2x 42. 4(x - 1)2 = 6x + 
2 

44. l ,2 - 6,11 - 3 9 __ :;, 9 Sx + l 
2Y , - 4Y - 45, 3.r + 

2
x - 4 = 4 

Chapter 4 Quadratic Functions and Fact . 

orrng 

47, 19.25 = - B.5(2r - I .7SJ' 

2 48. 4.5 == 1.5(3.25 - s) 



EIIIIOR ANALYSIS Describe and correct the error in solving the equation. 

49. 2 ~x + 6x + 15 = O l 50. 

I
r--=----- x

2 
+ 6 x + 8 = 2 

X := -6 ± \ 62 - 4(:3)(15) ~---Z(:3) x = -6 ± V62 
- 4 (1)(8) 

2(1) 

- -6± \1-144 
- 6 

_ -6 + 12 
- 6 

== 1 or -3 X 
= -6 ± V4 

2 

= -6 + 2 
2 

= -2 or -4 

5
1. * SHORT RESPONSE For a quadratic e . . quation ai2 + bx + c = 0 with two real 

e so utions is - -. How is this fact solutions, show th at the m ean of th 1 . . b 

related to the symmetry of the graph f __ 2 
2

a 0 Y- ax- + bx + c? 

VISUAL THINKING In Exercises 52-54 th 

Y 

- ax2 + bx + c is shown Tell h h ' e graph of a quadratic function - · w et er the disc · · f __ .2 • positive, negative, or zero. nmmant o ar + bx + c ~ 0 •• 

52. 
53. y 54. 

X 

X 

55. * MULTIPLE CHOICE What is the value of c if the d iscriminant of 

zx2 + 5x + c = 0 is -23? 

@ -23 @ - 6 ©6 @ 14 

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

y 

:c 

solutions. 

56. x2 - 4X + C = 0 

59. 3x2 + 24X + C = 0 

57. x2 + 8X + C = 0 

60. - 4.x2 - l Ox + c = 0 

58. -x2 + 16X + C = 0 

61. x_2 - X + C = 0 

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

a discriminant of - 10. · 

WRITING EQUATIONS Write a quadratic equation in the form ai1- + bx + c = O 
such that c = 4 and the equation has the given solutions. 

63. - 4 and3 
64. -½and - 1 

65. - 1 + i and -1 - i 

66. REASONING Show that there is no quadratic equation ai' + bx + c ~ 0 such 
that a, b, and care real numbers and 3i and - 2i are solutions. 

67. CHALLENGE Derive the quadratic formula by completing the square to solve 

the general quadratic equation ax
2 
+ bx + c == 0. 

\~ 
I 

\ ' 

i 
\ 
I 
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EXAMPLES 68. FOOTBALL In a football game, a defensive player jumps up to block a pass by 
the opposing team's quarterback. The player bats the ball downward with 
his hand at an initial vertical velocity of - 50 feet per second when the ball is 
7 feet above the ground. How long do the defensive player's teammates have 
to intercept the ball before it hits the ground? 

······················ on p. 295 
tor Exs. 68-69 

@HomeTutor for problem solving help at classzone.com 

69. * MULTIPLE CHOICE For the period 1990-2002, the number S (in thousands) 
of cellular telephone subscribers in the United States can be modeled by 
S = 858t2 + 1412t + 4982 where tis the number of years since 1990. In what 
year did the number of subscribers reach 50 million? 

@ 1991 @ 1992 © 1996 CID 2000 

@HomeTutor for problem solving help at classzone.com 

70. MULTI-STEP PROBLEM A stunt motorcyclist makes a jump from one ramp 
20 feet off the ground to another ramp 20 feet off the ground. The jump 

between the ramps can be modeled by y = -
6
!

0
x2 + ¼ x + 20 where x is the 

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? 

@ s10LOGY The number S of ant species in Kyle Canyon Nevada c b 
modeled by the function S = - 0 000013£2 + o 042£ '21 h ' Ea_n he 
el f (. . . . - W ere lS t e 
. eva 10n m meters). Predict the elevation(s) at which you w ld 

fmd 10 species of ants. ou expect to 

72. * ~HORT RES_PONSE A city planner wants to create 
adJacent sect10ns for athletics and picnics in the yard 
of a y~uth center. The sections will be rectangular 
~nd 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 - in 3 .t. 

b. Find the possible dimensions of each section. 

Q = WORKED- OUT SOLUTIONS 
onp.ws1 * = STANDARDIZED 

TEST PRACTICE 

Athletics 
section 

Picnic 
section 



73. * EXTENDED RESPONSE y object using a pair f ou can model th .. . 
0 

parametric e . e position (x, y) of a moving 
terms of a thud variable t th quatwns Such equaf · d · hen b k b atcep,es · mns g.ve x an y m 
w b a a~ et all playecattempts t"" time. Fo, example, suppose that 
can e mo eled by the parametri a ree ~hrow, the path of the basketball 

c equations 
X = 20t 

y = - 16t2 + 2lt + 6 

where x and y are measured . f ,eet are at 0, 0 ). ' measured in seconds, and the player's " ( m eet tis 

a. Evaluate Make a table of values . . basketball after o, 0 .25, 
0 5 0 7 

giving the position (x , y) of the 
· ' · 5• and 1 second 

b. Graph Use your table from · part (a) to graph th . 
c. Solve The position of th b k e parametnc equations. 

e as etball r· . 
backboard is (15, 12) . Does the 1 im is (15, 10) . The top of the P ayer make the free throw? Explain. 

74. CHALLENGE The Stratosphere Tow . and has a "needle" at its top th er m Las Vegas is 921 feet tall 
A thrill ride called the Big Sh tt extends even higher into the air. 
needle and then lets them fa~ bcat:pults riders 160 feet up the ac to the launching pad 

a. The height h (in feet) of a rider on the B' Sh . 
modeled by h = _ 16 ..2 + ig ot can be · . r- Vot + 921 where t · th 1 
time (m seconds) afte 1 . is e e apsed 
velocity (in feet per se~o~~~~i~~d/ o is_ the initial vertical 
maximum value of h . 

921 
o usmg the fact that the 

lS + 160 = 1081 feet. 

b. A brochure for the Big Shot states that the ride up the 
n~edle takes two seconds. Compare this time with the t ime 
given by the model h = - 16t2 + v t + 921 h . l " d. o w ere v0 1s the 
va ue you ioun m part (a). Discuss the model's accuracy. 

TEST PRACTICE at c\asszone.com 

MISSOURI MIXED REVIEW 

75. In the figure shown, AB is parallel to ED. Which 
equation can be used to find the value of x? 

@ 5x + 235 == 540 

@ 7x + 225 == 540 
@ 5x + 225 == 360 

© 7x + 235 == 360 

f..--.----
(2x + 50)° 

C 

76. Music recital tickets are $4 for students and $6 for adults. A total of 725 tickets are 
sold and $3650 is collected. Which pair of equations can be used to determine the 
number of students, s, and the number of adults, a, who attended the music recita\1 

@ s + a = 725 @ s + a= 725 
4s + Ga = 3650 6s + 4a = 3650 

@ 4s + 6a == 725 
s + a== 3650 © s- a= 725 

4s - 6a == 3650 
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