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Section 3.5  Solving Polynomial Equations

1. 2x(x—8) =0 3.(y—-3)(y+10 =0 5.25(a+ 4)@a—-2 =0
2x=0 Xx—8=0 y—-3=0 y+10=0 at+4=0 a—2=0
x=0 x=8 y=3 y=—10 a=—4 a=2

7.2t +5@Bt+1) =0 9. 4x(2x — 3)(2x + 25) = 0

2t+5=0 3t+1=0 4x =0 2x—-3=0 2x+25=0
t:—% t=—% x=0 x=g x:—%
11. x = 3)(2x+ )(x+4) =0 13. By —y?* =
Xx—3=0 2X+1=0 X+4=0 y5—-y) =0
x=3 x:—% X= -4 y=0 5-y=0
5=y
15. 9%+ 15x =0 17. x(x +2) —10(x+ 2) =0
X3x+5 =0 x+2x—-10 =0
3x=0 3x+5=0 X+2=0 x—10=0
x=0 x=f§ X=-2 x =10
19.uu—-3)+3u—-3) =0 21. ¥ —-25=0
(u-3)u+3 =0 (Xx+5x-5=0
u—-3=0 u+3=0 X+5=0 x—5=0
u=3 u= -3 Xx= -5 X=5

23. 3y —48=0 25. ¥ -3 —-10=0

3(y?—-16) =0 x—5x+2 =0
y+4(y—4=0 x—5=0 X+2=0
y+4=0 y—4=0 x=5 X==2

y=—-4 y=4

27.x2 = 10x+ 24 =0 29. 42 + 15x — 25=0

x—6)(x—4=0 (4x—-5kx+5 =0
Xx—6=0 X—4=0 4 —-5=0 x+5=0
X=06 X=4 4x =5 X= -5
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31 7+13x—-2¢=0

33.m? —8m+ 18 =2

7-x12+2¢x =0 m—8m+ 16 =0
7-x=0 1+2x=0 (m—42=0
7=X —%:x m-—4=0
m=4
35. X2+ 16x + 57 = =7 37.42 - 122+ 15=6 39. X(x — 5) = 36
X2+ 16x + 64 =0 422 - 122+ 9=0 X2 — B5x = 36
(x+82=0 (2z—-32=0 X2 —5x—36=0
Xx+8=0 2z-3=0 xX—9x+4=0
X= -8 z=3 X—9=0 x+4=0
x=9 Xx= -4
41. yly +6) =72 43. t(2t — 3) = 35
V¥ +6y—72=0 22— 3t—35=0
(y+12)(y—6)=0 2t+7(t—-5=0
y+12=0 y—6=0 2+7=0 t—-5=0
y=—12 y==6 t=-1 t=
45, (a+2)(@+5 =10 47.  (x—4)(x+5) =10
a?+7a+10-10=0 X¥+x—-20—-10=0
a?+7a=0 ¥+ x—-30=0
a@a+7) =0 (x+6)(x—5=0
a=0 at+7=0 xX+6=0 x—5=0
a=0 a=-—7 X= -6 X=5
49. (t—22-16=0 51. (x+22=9
t—2+4t—2—-4=0 [(x+2) —3][(x+2 +3]=0
t+2(t-6=0 x—1x+5=0
t+2=0 t—6=0 (x—1) =0 (x+5 =0
t=-2 t=26 x=1 x=-5
53. x® — 19x% + 84x =0 55. 6t —t2—-t=0
X(x2 —19x + 84) =0 tet2—t—1) =0
X(x—12)(x—7) =0 tBt+ 12t —1) =0
x=0 x—-12=0 XxX—7=0 t=0 3t+1=0 2t—-1=0
x=0 x=12 x=7 t=0 t=-3 t=3
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57. 2z+2) —4z+2) =0 59. a3+2%2—-9—-18=0
z+2(2-4=0 (@®+2a% +(—9a—-18) =0
(z+2(z—2(z+2 =0 aa+2 —-9a+2=0
z+2=0 z—2=0 z+2=0 @a+2)(a2—9 =0
z= -2 z=2 z= -2 @a+2(a—-3)(a+3) =0
at2=0 a—-3=0 at+3=0
a= -2 a=3 =-3
61. c2—32-9c+27=0 63. Xt=3-x+3x=0
cAc—3)—9c—-3) =0 xX¥(x—3) —x(x—3)=0
(c—=3(c2-9 =0 x=3)(=x =0
(c—3)(c—3)(c+3) =0 x—3xx¥—-1)=0
c—3=0 c—3=0 c+3=0 xX=3Ixx—1(x+1) =0
c=3 c=3 c=-3 x—3=0 x=0 x—-1=0 x+1=0
x=3 x=1 x=-1
65. 8x*+ 123 — 322 — 48x =0 67. From the graph, theintercepts aré—3, 0) and (3, 0).

; PN — w2
432X+ 3) — 16x(2x + 3) = 0 The solutions of the equatiédh= x> — 9  are 3 and.

(2x + 3)(4@ — 16x) = 0 0={K-3x+3

(2x+3)4x(x* — 4) = 0 0=x-3 0=x+3
(2x + 3@ (x — 2(x + 2) = 0 3=x 33—y
2Xx+3=0 4 =0 x—2=0 x+2=0

x=—3 x=0 X=2 Xx=—2

69. From the graph, the-intercepts aré— 1, 0) and (3, 0). The solutions of the equafion x> — 2x — 3are —1and 3.
0=x2—-2x—3
0=x—-3)(x+1

0=x-3 XxX+1=0
3=x x=-1
71. Keystrokes: 10
=6 GRAPH /
Thex-intercepts are 0 and 6, so the solutions are 0 and 6. * \/ 7
-10
73. Keystrokes: 8

(=) 8(X1.6)(+]) 12 (GRAPH]

Thex-intercepts are 2 and 6, so the solutions are 2 and 6.
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75. Keystrokes: 10
2 (XTI () @) 5(XTDE) 12(6RAPH N /
-5 3
Thex-intercepts are-4 and % so the solutions ard and % \/
-20
77. Keystrokes: 8
7=) 2 (%19 (1 30) SXTACE ) 120K77) GRar A L

Thex-intercepts ar&%, 0,and 4, so the solutions afé 0, and 4.

79. ax®* +bx=0 8l.x=-3x=5
x@x+b)=0 [x-(=3)Jx-5 =0
x=0 ax+b=0 (x+3)(x—5=0

ax = —b ¥ —2x—15=0

83. Verbal model: | Number| + | Its Square| = | 240
Labels: Number= x

Its square= x?
Equation: X + x2 = 240
X2+ x—240=0
(x+16)(x—15 =0

x+16=0 x—15=0
x= —16 x =15
reject
First Second
85. Verbal model: Integer| * | Integer| ~ | 132
Labels: First integer= x

Second integer+ 1
Equation: X (x+ 1) =132
X +x—-132=0
x+12)(x—11) =0
XxX+12=0 x—11=0
x=—12 x =11 1stinteger

reject X+ 1=12 2nd integer
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87. Verbal model: | Length| ' | Width | - | Area|

Labels: Length=x + 7
Width = x
Equation: (x+7)-x=2330
X2 4+ 7x = 330

X2+ 7x—330=0
(x+22)(x—15 =0

Xx+22=0 x—15=0
X=—22 x = 15 feet width
reject X + 7 = 22 feet length
89. Verbal model: : | Base | + | Height | = | Area
Labels: Base= x
Height = 3x
Equation: 1.x-3x=48
D2 —48=0
3 -192=0
3(x*—-64) =0
x+8x—-8=0
x+8=0 x—8=0
x= -8 x =8 inches base
reject %x = 12 inches height

91. (a) VolumeV = Length - Width - Height
V= (5-2X)(4 — 2xX)x

(b) 0= (5 — 2x)(4 — 2x)x Domain: Each side must be positive.
5-2x=0 4—-2x=0 x=0 x>0 5-2x>0 4—-2x>0 so0o 0<x<?2
X = 2 X=2 x=0 X < g X< 2
(c)| x | 0.25| 0.50, 0.75 1.00 125 150 1.75 (d) If V=3 thenx = 1.5.
V| 394 6 6.56| 6 469 3 1.31 3=[5-215]4 — 2(1.5)](15)

3=(5-3)4-3)(15
3= (115
3=3
(e) Keystrokes:
52 405 2XT.9 (] (XT.9) (GRAPH)

x = 0.74 yields the box of greatest volume.

10
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93. —16t2 + 6400 = 0
—16(t2 — 400) = 0
—16(t — 20)(t + 20) = O
t—20=0 t+20=0
t=20 t=-20
reject

The object reaches the ground after 20 seconds.

97.(@) 2(x + 32+ (x +3) —15=0
2+u—15=0
(2u-5@u+3 =0

95. Verbal model:

| Revenue| = | Cost|

- 10)

x =10

units

Equation: 90x — X% = 200 + 60x
0 = x> — 30x + 200
0= (x—20)(x
x—20=0 x—10=0
x =20
units
(b) 2+ 32+ (x+3)—15=0

22+ 6x+ 9 +(x+3)—15=0

22+ 12x+ 18+ x+3—-15=0

2u-5=0 u+3=0
2u=5 u= -3
u=3 2x+1=0
u=x+3 u=x+3 2= -
S=x+3 -3=x+3 X= -
—%:x -6=x
(c) Answers will vary.
99. (d) Verbal model: | Area| = | Length| - | Width
Labels: Area= 30
Length=2x — 6
Width =x—1
Equation: 30=(2x—-6)(x—1)
30=2°—-8+6
0=2—-8x—24
0=x>—4x— 12
0=(xX—-6)(x+2
0=x—-6 x+2=0
6 =X X = —2reject
Length = 2(6) — 6 Width =6 — 1 Height =6 — 3
= 6feet = 5feet = 3feet

(e) Volume = Vyx) = 5¢ + 22 — 20x + 6
V4(6) = §(6)° + 5(6)2 — 20(6) + 6
= 1(216) + £(36) — 120 + 6
=504 + 636 — 120 + 6
= 1026 cubic feet
(f) Domain ofVg(x)

22+ 13x+6=0
2x+1x+6)=0
X+6=0

X=—6
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101. False. This is not an application of the Zero Factor Property because there are unlimited number of factors whose product is 1.

103. The maximum number of solutions of BA  degree polynomial equatio e third-degree equatigr + 1) =0 has

only one solutionx = —1.

Review Exercises for Chapter 3

11.

13.

15.

17.

19.

21.

25.

31.

. X2 + 2 + 3x¥2is not a polynomial because the exponent 3. Standard form:—x* + 6x3 + 5x% — 4x

of a variable must be a natural number. . -
Leading coefficient:—1

Degree: 4

. Standard form:—7x3 + 3x? — 6x + 14 7. Binomial of degree 43x* — 2

Leading coefficient:—7

Degree:3

. Monomial of degree 3 and leading coefficient3®

Bx+3)+(6—x—43) =343 +Bx—x +6=—x2+4x+6

BG—6x+11) +5+6x—x—83) =B -8 — 2+ (—6x+6x) +(11+5 =-33—x2+ 16

Bt-5—-(t2-t-5=@-5+(-t2+t+5=-t2+@Bt+t) + (-5+5 = —t2+ 4t

B+ 42 —8x+12) — (28 + ) + (B —4E -9 =3 —2F) — 4+ (4 + 3 + (-8 —x) + (12— 9)
=X -4+ T72—-9%+3

(= —3x) — 42 —-3%+1)=—-x—-3x—-83+12x— 4
=(—x3—8x3) + (—3x+ 12X + (—4)

= -9+ 9% -4
3y? — [2y + 3(y? + 5)] = 3y? — [2y + 3y? + 15] 23.x2 - 8= x2*3 =8
=3 -2y -3~ 15
=@ -3) -2y -15
=-2y-15
(W) =u23=us 27. (-22° = (28 29. —(UV)A(—4udv) = — (uW?)(—4ud)
= -8 = 4uit3y2rl
= 4uB
122 _(12) 5., _ 1200%3 _ 120 w0 v T2V o2y
622—((5)'25 =z B mw T @Y 35'<6x2> = (12479
= 8UA2 = (12x?)2

= 144x*



