Chapter 1

Equations and Inequalities

1.3 Quadratic Equations

11.

x%- 9x=0
X(x- 9)=0

Xx=0or x=9
The solution set is{0, 9}.

x°-25=0
(x+5)(x-5=0
Xx=-50r x=5
The solution set is{-5, 5}.

Z +z-6=0
(z+ 3)(z- 2) =0
z=-3 o0r z=2
The solution set is{-3, 2}.

2x* - Bx- 3=0
(2x+1)(x- 3)=0
_-1 _
x—? or x=3

The solution setis {%, 3} .

3t°-48=0
3(t°- 16)=0
3(t+4)¢t-4)=0
t=-4o0rt=4
The solution set is{—4, 4}.

x(x- 8)+12=0
x*- 8x+12=0
(x-6)(x-2)=0

X=6 or x=2
The solution set is{2, 6}.

10.

12.

x*+ 4x=0
X(x+4)=0

x=0or x=-4
The solution set is{—4, 0}.

x*-9=0
(x+3)(x- 3)=0
x=-3o0or x=3
The solution set is{-3, 3}.

vi+ W+6=0
(v+6)(v+1)=0
v=-6orv=-1
The solution set is{-6, -1}.
3x°+5x+2=0
Bx+2)(x+1)=0
X:T or x=-1

—

The solution set is

2y°-50=0
2(y?- 25)=0
2(y+5)(y-5=0
y=-5o0ry=5
The solution set is{-5, 5}.

x(x+4)=12
X2+ 4x=12

X +4x-12=0
(x+6)(x-2)=0

X=-6 or x=2
The solution set is{-6, 2}.

102



13. 4x* +9=12x
4x° - 12x+9=0
(2x-3)* =0
x=3
The solution set is {3} .
15. 6(p° - 1) =5p
6p° - 6=5p

6p°- 5p- 6=0
Bp+2)(2p- 3)=0

The solution setis {2, §} .

X|lo

17. 6Xx- 5=
6x%- 5x =6
6x°- 5x- 6=0
Bx+2)(2x-3)=0

-2 3

X:? or XZE

Since neither of these values causes a
denominator to equal zero, the solution

setis{Z, .

Section 1.3 Quadratic Equations

14. 25%% +16 = 40X
25x° - 40x +16=0

(5x- 4)* =0

X =

gl >~

The solution set is

—

of

16. 2(ArX- 4u)+3=0
40° - 8u+3=0
(2u- 1)(2u- 3)=0

— _3
=5 oru=3
The solution set is {3, £} .

18. x+172=7
X2 +12 = 7x

X2- 7x+12=0

(x- 3)(x-4)=0

X=3o0r x=4
Since neither of these values causes a
denominator to equal zero, the solution set is

{34.
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4x° - 8x+3x- 9=-3
4x?-5x- 6=0
(4x+3)(x- 2)=0

x:-§ or x=2
4

Since neither of these values causes a
denominator to equal zero, the solution set

{41

21.

x>=25

X = +f25

Xx=1b

The Itlonsetis{-5,5}.
23 (x-1%=4

X-1=+J4

X-1=%2

X-1=2 or x-1=-2

® x=3 or x=-1
Thesolution setis {- 1,3} .

25 (2x+3) =9
2x+3=+49
2X+3=+3
2Xx+3=3 or 2x+3=-3

® x=0 or x=-3
The solution set is {- 3,0} .

G+ —dx+a)(x- 2

(x- 2)(5) :4(x+4)(x- 2)+ (3)(x+4)
5x- 10=4(x*+2x- 8)+3x +12
5x - 10=4x%+ 8x- 32+3x+12

0=4x +6x- 10
0=2(2x*+3x- 5)
0= 2(2x+5)(x - 1)

x:-§ or x=1
2

Since neither of these values causes a
denominator to equal zero, the solution set is

(39

22.
=36

X
X = +/36

X=46
The solution set is {- 6,6}-

24 (x+2y=1
X+2=+1
X+2=4%1
Xx+2=1or x+2=-1

® x=-1orx=-3
Thesolution setis {-3- 1.

6. (3x-2)"=4
3x-2=+J4
3x-2=%2

3X-2=2o0r 3x-2=-2

®x:£r or x=0
3

The solution set is { 05%
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Section 1.3 Quadratic Equations

gt 240 >
21, Gp =4 =16 8. G502+
aee 160
gg%” ags 1 88'3& ®16 1
: RITRET: € 60 36
29, g : 30, g p
%e 200 aee 260"
E35 216 _1 & 50 @16 1
o T €3 9 ¢2 I €58 25
3. & 3 2§z
33. 34,
x’+ 4x=21 x’- 6x=13
X2+ 4x+4=21+ 4 x2- 6x+9=13+9
(x+2)°=25 (x- 9*=22
X+ 2= /25 X- 3= w22
X+2=45 X =3+ 22
x=-2+t5® x=3 or x=-7  Thesolution setis {3+ v22,3- v22}.
The solution set is {- 7,3}
> 1 3 2
X°- =x-—==0 X"+ =x-==0
35 2 16 36 3 3
X2- }xzi X2+ZX:}
2 16 3 3
X2- }X+i_i+i X2+—X+l:1'+1'
2 16 16 16 9 3 9
e 10 1 ® 10 4
X- =+ == X+Z+ ==
§ 45 4 § 35 9
1 1 1 4
X-===+]= X+==+]—
4 4 3 9
)(-:_L:il X+1:i_2
4 2 3 3
x:1i1® x:§ x:-:_Li2® X:l
4 2 4 3 3 3
or x= 1 or x=-1
-7 . 110
4 . The solution setis | - l-%.
11 3y I 3
The solution set is | - ——%.
I 44
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Chapter 1 Equations and Inequalities

37. 3X*+x-==0

ae1027

6
1 1
The solution setis | - = + —,
1 6 6
39. X°- 4x+2=0
a=1 b=-4 c=2
o (-4)+ J(- 4)% - 400
)
_4+J16-8 _4+48
2 2
=4i22\/§=2i‘/§

{2- V2, 2+ V2

41. x*- 4x-1=0
a=1 b=-4 c=-1

Lo CDEYE D2 A - D)
2)

4+ J16+4 4+ J20

22

:4122‘/3:21\/5

{2- V5, 2+ JB}

)
+/16- 8 -4+J8
2 2
- 4+22J' =242

{-2-¥2,-2+ 2}

x> +6x+1=0
a=1 b=6, c=1

X:-GiJGZ- 410
20
-6+436- 4 -6+ 3D
2 2
-6+ 442

=== =-3:2\2

{-3- 2/2.- 3+ 242}
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Section 1.3 Quadratic Equations

43. 2x°-5x+3=0 44. 2x° +5x+3=0
a=2 b=-5 c¢=3 a=2, b=5 c¢c=3
(=95 - 42)(3) (= 55 - 42B)
- 2(2) B 2(2)
_5+J25-24 _5+1 _-5+J25-24 _-5+1
| 1 4 )
3
& (-3
45. 4y*- y+2=0 46. 4t +t+1=0
a=4, b=-1 c=2 a=4, b=1 c=1
_ - (D J(- 1) - 4(4)(2) t:-liJ12-4(4)(1)
y= 5@ 2(4)
_1+J1-32 _1+J-31 _ -1+ J1-16 _ -1+ J-15
- 8 -— 8 - 3 - 8
No real solution. No real solution.
47. 4Ax® =1- 2x 48. 2x° =1- 2x
4x*+2x-1=0 2x° +2x-1=0
a=4, b=2, c=-1 a=2, b=2 c¢c=-1
(=o2% V22 - 4(4)(- 1) (=2 2% ¥22- 42)(- 1)
2(4) 2(2)
_-2+J4+16 _-2+420 _-2+J4+8 -2+ {12
8 8 4 4
_-2+2J5 -1+45 _-2+2J3 -1+ {3
8 4 4 2
'|[-1-J§ -1+J?39 |[1J§ -1+J§§l{]
t 4 4 b t 2 7 2 b
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Chapter 1

49,

51

4x% = 9x
4x%- 9x=0
a=4, b=-9, c¢c=0

-(-9+ y(-9°- 4@(0)

X =
2(4)

ot’- 6t+1=0
a=9, b=-6, c=1

tz-b@iJ0®A4@®
2(9)

6+ J/36- 36

- 18

6+

8

o

wlF p
wlpR

o<

I,
A

Equations and Inequalities

50.

52.

5x = 4x>

0=4x?- 5x
a=4, b=-5 ¢=0

- (-9 y(-5)°- 44@)(0)

X =
2(4)
54425
8
_5+5
8
® x=222 or x=222
8 8
x:—o—E or x=0
8
i 1]
10,2y
I 4
A0 - 6U+9=0

a=4, b=-6, c=9
U= (- 6) (- 6)°- 4(4)(9)
2(4)
_ 6+ J36- 144
=
_ 6+ J-108
===
No real solution.
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§ 2_1-)(_1:0
53. 4 4 2
a8, 1, 10_
482)( 4x o+ (0)(4)
3x%- x-2=0

a=3 b=-1 c=-2

2(3)
1+ 1+ 24
6
_1+J25 145
6 6
® )(::IL5 or )(::I;5
6 6
)(:9 =1or )(:-_:-_2
6 6 3
1 2.0
[ - =
1 3’1
1 2
4-=-5=0
55. X x°

Since neither of these values causes a
denominator to equal zero, the solution set is

"{1+J§1-J§ﬂ
1t 8 ' 8 b

Section 1.3 Quadratic Equations

2
=x?- x- 3=0
3

o (o}

3%5, X?- X- 35:(0)(3)
2x%-3x-9=0

a=2, b=-3, ¢c=-9

_-(-9)£y(-9°- 4(2(- 9)

2(2)

56. X X
+

Since neither of these values causes a
denominator to equal zero, the solution set is

'\{-1+\/1_7-1-\/1_71",'J
t 8 ' 8 b
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Chapter 1

57.

59.

61.

1
x=1- -

X
x(3x):§f- %(c:)x)
3Xx?=x-1
3 -x+1=0
a=3, b=-1 c=1
(9= 9°- 430

2(4)
_1xJ1-12

8
1+ 11
8

No real solutions.

x*- 4.1x+2.2=0
a=] b=-41, c=22
R CEIE: V(- 4.1)7% - 4122

P
41+ J1681- 88 _ 4.1+ 4801
2 2
X » 3.47,X »0.64
{3.47,0.64}
x>+ 3x-3=0

a=1 b:J§, c=-3

(BB 40)e3)

2)
-3+ 3+12 - f3+15
2 2
X »1.07,x » -2.80
{1.07,- 2.80

58.

60.

62.

Equations and Inequalities

No real solutions.

x2+3.9x+1.8=0
a=]l b=39 c=18

L =-(39) +(39)*- 4118
2)
-39+ J1521- 7.2 _-39+4801
- 2 - 2
X » -0.54,x» - 3.37

{-0.54,- 3.3%

x2+2x- 2=0
a=1 b=\/§, c=-2

()= JP)2- 4 2)

)
=P+ PHr8 - J2+410
2 2
X »0.87,x » -2.29
{0.87,-2.29
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63.

65.

67.

69.

71.

ax? - x- 1 =0

a=n, b=-1 c=-=xn

=2 DEYCED - Am)em)
2(m)

1+ y1+4x?

- 2n

x»1.17,x » -0.83

{1.17,- 0.83

3%+ 8x +v29 =0
a=3, b=8m, c:@

L (B y(Brn)- 4329
i 2(3)
_-8n V6472 - 12429
6
X» -0.22,Xx»-8.16
{-0.22- 8.16}

x%- 5=0
x2=5

x = +y5
o

10x*- 19x- 15=0
(5x + 3)(2x - 5) =0

5x+3=0 or 2x-5=0

_5
or X=-=
2

:

® x=-

[ ——

1
glw 9lw
N LU

Section 1.3 Quadratic Equations

64. mx®+mx- 2=0

a=x, b=m, c=-2
_- () y(m)?- Am)(-2)

2(m)

_-m+yn?+8n

2n
X »0.44,x » -1.44
{0.44,-1.44)

X

66. mx’-15¢2x+20=0
a=n, b=-15J2 c=20

-~ (15v2) + (- 15¢2)° - 4()20

2(m)
_ 1542 + J450- 80n

2n
X »6.66,x »0.10

{6.66,0.10}

72. 6x°+7x- 20=0
(3x- 4)(2x+5) =0

3X- 4=0or 2x+5=0

® x:il or x:-§
2

|3
1723

N1 Ol
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Chapter 1 Equations and Inequalities

73.  2+2=67 74. 2=y+6y’
0=62°- z-2 0=6y?+y- 2
0=(3z- 2)(2z+]) 0=(3y+2)(2y- 1)
Z-2=0o0r 2z+1=0 y+2=0o0r 2y-1=0
_2 -1 2 1
®z-30rx > ®y__§ ory—z
l.120 121
1723 1732p
1
2 = =X =
75. X +‘Ex_z 76. X =V2x+1
2x--;=0 -x 2_J2x-1=0
&, 19_ L2 i
20 +yf2x - >= 0@ Zgzx v2x 15 0)(2)
2x? +242x- 1=0 x2- 242x- 2=0
a=2 b=2J2, c=-1 a=l b=-242, c=-2
_-(@f2) £ (242)7 - 42)(- 1) - -(-242) £ (- 242)7 - 4()(- 2)
22 74\
:-2J§+J8+ :-2J§+J1_ 2J§+J8+8 2J§+J_6
:-2ﬁ+4 ﬁiz 2‘/§+4 \Eiz
4 2 2 1
"{-J5+2 -J2- 2t {V2+2,42- 2}
t 2 2 ]
77. X2+ x=4 78. X2+ x=1
x>+ x- 4=0 x*+ x- 1=0
a=]1 b=l c=+4 a=1 b=l c=-1
L _0xJ07- (4 L _0:J07- 4 (1)
Z() 200
-1+ it16 -1+ A7 -1xJ1+ 4 -1+45
2 2 2 2
'1-1+J1_7 -1- \/1_7p '1-1+J§ -1- \/31"
| , ) 1 ) )
i 2 2 i’; i 2 2
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79.  2x°- 6x+7=0
a=2, b=-6, c=7
b?- 4ac=(- 6)*- 4(2)(7)

=36- 56=-20
Since the discriminant < 0, we have no rea
solutions

81. 9x*- 30x+25=0
a=9 b=-3, c=25
b?- 4ac =(- 30)*- 4(9)(25)

=900- 900=0
since the discriminant = 0, we have one
repeated real solution

83. 3x*+5x-8=0
a=3 b=5 ¢c=-8
b?- 4ac=(5)*- 4(3)(- 8)

=25+96=121
since the discriminant > 0, we have two
unequal real solutions

85. Let w represent the width of window.

Section 1.3 Quadratic Equations

80. X2+ 4x+7=0
a=1l b=4, c=7
b?- 4ac=(4)*- 41)(7)

=16- 28=-12
since the discriminant < 0, we have no red
solutions

82. 25x° - 20x+ 4=0
a=25 b=-20, c=4
b?- 4ac =(- 20)* - 4(25)(4)

=400- 400=0
since the discriminant = 0, we have one
repeated real solution

84. 2x%- 3x- 7=0
a=2, b=-3, c=-7
b?- 4ac=(-3)*- 4(2)(-7)

=9+56=65
since the discriminant > 0, we have two
unequal real solutions

Then | =w + 2 represents the length of the window.

Sincethe areais 143 sgquare feet, we have:

w(w +2) =143

W’ +2w-143=0® (w+13)(w- 11)=0® w = - 13 whichisnot practical

or w=11

The width of the rectangular window is 11 feet and the length is 13 feet.

86. Let w represent the width of window.

Then | = w +1 represents the length of the window.
Since the areais 306 sguare centimeters, we have:

w(w +1) = 306

w’+ w- 306 =0® (w+18)(w- 17) =0® w =-18 whichisnot practical

or w=17

The width of the rectangular window is 17 centimeters and the length is 18 centimeters.
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Chapter 1 Equations and Inequalities

87.

88.

89.

90.

91.

Let | represent the length of the rectangle.
Let w represent the width of the rectangle.
The perimeter is 26 meters and the area is 40 square meters.
21+2w=26 ® |+w=13 ® w=13-1
Ilw =40
(13- 1)=40® 131 - 1°=40® 1°- 131+40=0® (I- 8)(I- 5)=0
=8 or =5
w=5 w=8
The dimensions are 5 meters by 8 meters.

Let r represent the radius of the circle.
Sincethefield is a square with area 1250 square feet, the length of aside of the squareis

JI250 = 2542 feet. Thelength of the diagonal is 2r .
Use the Pythagorean Theorem to solve for r :

(2r)? = (25v2) +(252)

4r?=1250+1250® 4r>=2500® r>=625® r=25
The shortest radius setting for the sprinkler is 25 feet.

Let x represent the length of the side of the sheet metal.

(x- 2)(x-2)(1)=4 1 1
X*- 4x+4=4 L L
x*- 4x=0 L al
X(x-4)=0 1 1
x=0 orx=4 X

Since the side cannot be O feet long, the length of a side of the sheet metal is 4 feet.

Let x represent the width of the side of the sheet metal. Then thelengthis 2x.

(x- 2)(-2)(D=4 1 !
2x°- 6x+4=4 ! ' )
2X2-6X:0 1 1
2X(x- 3)=0 1 1
x=0 orx=3 x

Since the side cannot be O feet long, the width of the sheet metal is 3 feet and the length is
6 feet. The dimensions of the box are 1 foot by 4 feet by 1 foot.

@ s=96+80t - 16t2- The ball strikes the ground when the height = O.

Sowesolve =96+ 80t- 16t™

0 -16t°+80t+96
-16 - 16

0=-16t°"+80t +96®
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92.

93.

94,

95.

Section 1.3 Quadratic Equations

0=t>-5t-6® 0=(t- 6)(t+1)® t=6 or t=-1, wediscard the negative value
sincet represents elapsed time. Therefore, the ball hits the ground after 6 seconds.

(b) s=96+ 80t - 16t2- The ball passes the top of the building when the
height = 96.

Sowesolve g6 =96+ 80t- 16t™

96 =96 + 80t- 16t>® 0=80t- 16t> ® 0=16t(5- t)
t=0 or t=5 we know that the ball starts
(t=0) at aheight of 96 feet. Therefore, the ball hits the ground after 6 seconds.

A=2pr’+2prh. Since A =188.5 squareinchesand h = 7 inches,
2pr2+2pr(7)=1885® 2pr*+14pr- 188.5=0
- 14p + J(14p)*- 4(2p)(-188.5) _ - 14p +4J6671.9642

2(2p) 4p
r»3 or r»-10, whichisnot practical
The radius of the coffee can is approximately 3 inches.

Let x = number of boxes in excess of 150.
The total number of boxes ordered = 150 + x
The price per box = 200 - x
The customer’ s total bill = (# boxes ordered)(price per box)
= (150+ x)(200- x)
So we need to solve the equation (150 + x)(200- x) = 30,625.
30,000+ 50x - x* =30,625
0=x -50x+625® 0= (x- 25)(x- 25)® x =25
So the customer ordered atotal of 150 + 25 = 175 boxes.

Let x bethewidth and 2x be the length of the patio. The height is % foot.
V =1 w FFx(2x) x5 =216

$x°=216® x*=324® x =+18
The dimensions of the patio are 18 feet by 36 feet.

Let x represent the width of the border measured in feet.

Thetotal areais A; =(6+2x)(10+ 2x).

The area of the gardenis A; = 6x10=60.

The area of the border is A; = A, - A; = (6+2x)(10+2x) - 60.

Since the concrete is 3 inches or 0.25 feet thick, the volume of the concrete in the border is
0.25A, = 0.25((6 +2x)(10+ 2x) - 60)

Solving the volume equation:
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Chapter 1 Equations and Inequalities

0.25((6+2x)(10+2x) - 60) = 27
60 +32x +4x” - 60 =108
4x* +32x-108=0
X° +8x-27=0
8B AN-20) -8+ (IT2
2) 2

= 8%‘311 =2.56 or - 10.56 whichisnot practical

The width of the border is approximately 2.56 feet.

9%. (@  s=-49t°+20t:

we solve
15 = -4.9t* + 20t

4.9t%- 20t+15=0

- (- 20) £ (- 20)*- 4(4.9)(15 J106
‘= (- 20) £ (- 20)°- 4(4.9)( ) _20% y106 2010296 _, 00 - 099
2(4.9) 9.8 9.8
Therefore, after 0.99 seconds the object passes a height of 15 meters on its way up, and

after 3.09 seconds the object passes a height of 15 meters on its way down.

(0) s=-4.9t*+ 20t-

we solve
0=-49t°+20t® 0=t(-4.9t+20)® t=0 or t=j—09 »4.08

We know that the object starts (t = 0) at ground level. Thereforé, the object hitsthe
ground after 4.08 seconds.

(©) s=-4.9t*+ 20t
we solve
100 = -4.9t + 20t
4.9t°- 20t+100=0
(- 2(20% (- 20)"- 44.9)(100) _ 20+ v"1560
2(4.9) 9.8

The equation has no real solution. Therefore the object never attains a height of 100
meters.
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97.

98.

99.

Section 1.3 Quadratic Equations

Let x represent the number of centimeters the length and width should be reduced.
12 - x =the new length, 7 - x =the new width.
The new volume is 90% of the old volume.

(12 - x)(7 - X)(3) =0.912)(7)(3)

3X° - 57X +252=226.8® 3x?- 57x+25.2=0® x?- 19x+ 8.4 =0

_-(-19) + J(- 19)* - 4(1)(8.4) _ 19+ 3274
X = =
2(1) 2
_19+18.09 _
=—-= 0.45 or 18.55
Since 18.55 exceeds the dimensions, it is discarded.
The dimensions of the new chocolate bar are: 11.55 cm by 6.55 cm by 3 cm.

Let x represent the number of centimeters the length and width should be reduced.
12 - x =the new length, 7 - x =the new width.

The new volume is 80% of the old volume.
(12- x)(7- x)(3) =0.8(12)(7)(3)

3x? - 57x+ 252 = 201.6
3x?- 57x+50.4 =0
x*-19x+16.8=0
(= (19+y(-19°- 41168 _19+ ém

Zi)
= 22120 20,93 or 18.07

Since 18.07 exceeds the dimensions, it is discarded.
The dimensions of the new chocolate bar are: 11.07 cm by 6.07 cm by 3 cm.

Let x represent the width of the border measured in feet.

The radius of the pool is5 feet.

Then x + 5 represents the radius of the circle, including both the pool and the border.

The total area of the pool and border is A; = p(x +5)°.

The area of the pool is A, = p(5)° = 25p.

The areaof the border is A, = A, - A, = p(x+5)° - 25p.

Since the concrete is 3 inches or 0.25 feet thick, the volume of the concrete in the border is
0.25A, = 0.25(p(x +5)* - 25p)

Solving the volume equation:
0.25(p(x + 5)° - 25p) =27® p(x* +10x + 25- 25) =108® px’+10px - 108=0

_ - 10p +y(10p)’ - 4(p)(- 108)

2(p)
_-3142+ Jm _-3142+48.42 _ i
= 5.78 = 578 =271 or -1271

The width of the border is approximately 2.71 feet.
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Chapter 1 Equations and Inequalities

100. Let x represent the width of the border measured in feet.
The radius of the pool is 5 feet.

Then x + 5 represents the radius of the circle, including both the pool and the border.

The total area of the pool and border is A, = p(x +5).
The area of the pool is A, = p(5)° = 25p.
The area of the border is A, = A, - A, = p(x+5)° - 25p.

Since the concreteis 4 inches or % foot thick, the volume of the concrete in the border is

5 A, = §(p(x+5)° - 25p)
Solving the volume equation:

t(p(x +5)*- 25p) =27
p(x* +10x +25- 25) =81

px® +10px- 81=0

_-10p +(100)*- 4(p)(- 81)
2(p)
- 3142+ J2004.8365

6.28
_- 31-462;844-78 =213 or - 12.13,whichisnot practical

The width of the border is approximately 2.13 feet.

101. Let r represent the speed of the current.

Rate Time Distance
Upstream 15- r 10 10
15-r
Downstream 15+ r 10 10
15+
Sincethetotal timeis 1.5 hours, we have:
10 10 _
5.1 ey 10

10(15+r) +10(15- r) =1.5(15- r)(15+r)
150+10r +150 - 10r =1.5(225- r?)
300 =1.5(225- r?)
200 = 225- r*?
r’-25=0
(r-5(r+5=0
r=5orr=-5
The speed of the current is 5 miles per hour.
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102. (a) s=1280- 32t- 16t2- Theobject strikes the ground when the height = 0.

Sowesolve (=1280- 32t- 16t>

0=-16t"- 32t+1280
0 _-16t*- 32t+1280
-16 - 16
0=t*+2t- 80
0=(t- 8)(t+10)
t=8 or t=-10 we discard the negative value since t represents el apsed
time. Therefore, the object hits the ground after 8 seconds.

(b) we compute the height when t = 4.
s=96+80(4) - 16(4)° = 160.
The object reaches a height of 160 feet after 4 seconds.

103. given aquadratic equation ax”+ bx+c=0

the solutions are given by

X_-b+Jb2- 4ac and x= -b- vb?- 4ac
2a 2a

adding these two values we get
-b+Vb?- dac L-b- Jo© - dac
2a 2a
_-b+vb?- 4ac- b- Jb*- dac _-2b_ b

2a 2a

104. given aquadratic equation ax®+ bx+c=0

the solutions are given by

X_-b+Jb2- 4ac and x= -b- vb?- 4ac
2a 2a

multiplying these two values we get

%+ Jb7- 420 Zb- Vi~ dacd_ (-b+ vb7- dac)(-b- Vb7~ dac)

& 2a & 2a p 43’

_ b2 +byb?- 4ac - byb? - 4ac - (b2 - 4ac) _dac _c

4a? 432 5.
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105.

106.

107.

108.

X3

the quadratic equation k¢ + x +k =0 will have a repeated solution provided the
discriminant =0 that is, we need b*- 4ac =0 in the given quadratic equation
b*- 4ac=(1)*- 4(k)(K) =1- 4Kk’
so we solve
2 1_.. JT 1
1- 4k’ =0® 1= 4K ® ==k’ ® |- =k® ===k
4 4 2
the quadratic equation x°- kx+ 4 = 0 will have arepeated solution provided the
discriminant =0 that is, we need b*- 4ac =0 in the given quadratic equation
b*- 4ac=(-k)*- 4(1)(4) =k>- 16
so we solve
k*-16=0® k’=16® k = #

the quadratic equation ax” + bx+ c=0 has solutions given by

_-b+yb? - dac _-b- b? - dac
X, = > and x, = >

the quadratic equation ax” - bx+ ¢ = 0 has solutions given by

_-(-b)+{(-b)*- 4ac _b+vb’- 4ac _

X = -
s 2a 2a 2
and

_-(-0)- (-b)°- 4ac _b- V&P~ dac _
%= 2a - 2a - A

so we have the negatives of the first pair of solutions.
The quadratic equation ax” + bx+c=0 has solutions given by

-b+yb? - 4ac -b- Jb? - 4ac
X, = > and x, = > :

The quadratic equation cx” +bx + a=0 has solutions given by

_-b+wb?- 4ca and x _-Db- Jb?- 4ca
- 2c ‘o 2c
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Section 1.3 Quadratic Equations

Now notice that

B+ - 4ac2®b- Vb7 - 4ca’

x.)(x . .
(1)) =g Ao b OBt
B b2+byb? - 4ca - byb?- 4ac - (b2 - 4ac)
- 4ac

b%- b* +4ac _ 4ac 1
4ac 4ac

therefore, x, and x, arereciprocals of each other. A similar result holdsfor x, and x,.

109. We need to solve the equation % n(n +1) = 666

240 _

285—.gn(n +1) =(666)(2)

n(n +1)=1332

n+n=1332® n’+n- 1332=0® (n+ 37)(n- 36)=0

n=-37 or n=36
since n must be a positive integer (it represents how many numbers we add together), we
discard the negative value. Therefore, we conclude that 1+2+3+........ + 36 = 666.

110. (a) we need to solve the equation % n(n- 3 =65

Z2n(n- 3 =(69(2)

n(n- 3 =130® n’*- 3n=130® n’- 3n- 130=0® (n+10)(n- 13 =0

n=-10 or n=13
since n must be a positive integer (it represents the number of sides of the polygon), we
discard the negative value. Therefore, we conclude that the polygon has 13 sides and 65
diagonals.

(b) we need to solve the equation % n(n- 3 =80

Zan(n- 3 =(E0(2)

n(n- 3 =160® n*- 3n=160® n*- 3n- 160=0

3+J9+640 3+ 4649
2

2
answers is awhole number. Therefore, there cannot exist a polygon having 80 diagonals.

the solutions to this equation are n = but neither of these

121



Chapter 1 Equations and Inequalities

111

112.

113 -

Let t, andt, represent the timesfor the two segments of the trip.
Rate Time Distance
Chicago to Atlanta 45 t, 45t,
Atlantato Miami 55 t, 55t,
Since Atlantais halfway between Chicago and Miami, the distances are equal.
45t, =55t, ® t = %%t %t
Computing the average speed:
Al g
. .y _ Distonce _ 45t,+ 551, _ 452 vt ) + 55t
vg Sp Time — ¢+t — 11
6 t+t,

_ 5L +55t, 110G _ 990G _ 99 _ 1o & miles per hour
T I, + 9, ~ 20t © 201, 2 P

9 9
The average speed for the trip from Chicago to Miami is 49.5 miles per hour.

The time traveled with the tail wind was:
919 = 550t
919

t = =55 > 1.671 hours

Since they were 20 minutes early, the timein still air would have been:

1.671 hours + 20 minutes = 1.671 + 0.333 » 2 hours
Thustheratein still air is:
919 =r(2)
r » 460 nautical miles/ hour
Thetail wind was 550 — 460 = 90 nautical miles per hour.

116. Answerswill vary.
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