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CHAPTER 6
Rational Expressions, Equations, and Functions

Section 6.1

Solutions to Even-Numbered Exercises

2. 7+0 4. x—9+#0
D = (—o0, o) X#9
D= (—0c0,9 U (9 00)
8 x+1+#0 10. X2+ 16# 0
x# =1 D = (—o0, )
D= (—0c0,—1)U(—1,00)
14. X2—4+0
x—2(x+2 #0
XxX—2#0 x+2#0
X # 2 X#+ —2
D= (00, —2)U(-2,2) U (2 c0)
18. t2—-2t—3+#0
t—=3)(t+1)+#0
t—3#0 t+1+#0
t#3 t# -1
D= (=00, -1 U (=13 U(3 o)
10 — 10 0
22. (a) f(10) = 4(10) —%—0
-2—-10 -12 3
©f=2="5 = =g 2
2—2 0 0
24(&)9(2)—m—m—_71—0
—-2-2 -4 -4 4
@02 =5~ "a-5 -9 9

Rational Expressions and Functions

6.6—-y#0
y#6
D = (—o0, 6) U (6, )

12. Az—4) +#0
z#0 z—-4+#0
z+4

D = (—o0,0) U (0,4) U (4, o)

16. t2+5t+0
tt+5) # 0
t#0 t# -5

D = (—o0, =5) U (=50 U (0, o)

20. 4y?-5y—-6#0

(4y+3)(y—2 #0

4 +3#0 y—2+#0
4y # —3 y#2
y+ —3
D= (o0, ~3)u(-32)U(2 )
0-10 -10 _
(b) f(0) = 0 ~ 0 ; not possible; undefined
12 — 10 2 1
@ 102 = ") =28~ 24
5\ S5-2 5_4 1
(b) g<§> =2 =2 2_ %; not possible; undefined
2
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o (1341 __ @+1
26.@ (D=~ o1 1o ®) T3 =5 " 63 + 9
- —1+1 o 2r+1
1+6+9 S 9-18+9
0 28, S .
=16 0 =0 not possible; undefined
L (=27+1 __ @P+1
(© f(-2) = (-22-6(-2) + 9 @ f(2) = 22 -16(2) +9
_ 8+l __8+1
4+12+09 S 4-12+9
__1 _9_
25 170
28. Since p isthe percent of acertainillega drug, p = 0. Since

30.

36.

42.

46.

50.

58.

258p
100 — p

must be defined, 100 — p # 0. Thus, p # 100. Since p is a percent of a certain illegal drug, p < 100.

Therefore, the domain is [0, 100).

X = units of aproduct

D=1{1234...}

5x  25x%(x — 10)

2~ 2exx—10] X7
3y _4-8 _ 4

24 3-8 3

16y?22  4-4-y? z 4z

cz-
60ySz 4-15-y2-y3-z 15

ab(b—3) a%b(b — 3)
b3b—232 b-bXb—3)b- 3
a2
= m, b ;é O, 3

x> =36 _ (x+6)(x—6)

6-x  —(x—6)
_ (x+6)
]

3. 7 7(x— 10

15 15x—10 X710

32. x = units of a product

D=1{1,234...}

Iy-7_By-7y—-2 3-z (3-2(z+2)
38'y+2_ y2— 4 P YF2Z A =T e 0 2
44.12%21, z#0
8C + 42 AP(2x+ 1)  x(2x+1)
y#0,z#0 48. o 20x = 5 , X#0
2 —
g Y =8 _(y*r9y—9 _y+9 g4

2y—18  2(y-9) 2

w—-12u+36 (u—6)(u—6)

= —(Xx+6)or—x—6, X+ 6

2+ 222+ 121  (z+ 11)(z + 11)
3z+33  3z+11)

:z+11
3

z#+ —11

%6. u—=6 h u—=6
=u—6, u#6
2 _ —
60, % 7X X(x — 7)

¥ —dx—21 (x+3)x-7)

X
= X#7
X+ 3 >

-2
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X4 =25 X3(x% — 25)
X2+ 2x—15 (x+ 5)(x— 3)

_ X(x — 5)(x + 5)

62.

T X+ 5Kx-23
_ X¥(x—5) _
= x_3° X# —5

22+ 13y +20 _ (2y + 5)(y + 4)

€6. 22+ 17y +30  (2y + 5)(y + 6)

_yt4 _>
“Vre YT 2

X+ 3y _x1+3x) _

m'$q+1_ 1+ 3xy

4udv — 12uv  4uv(u — 3v)

74 18uv 18uv

X, Xy # -1

_2:2-u-v-(uU-3v

2:-9-u-v
2(u — 3v)

=5 u#0v#0

9

Xy =22 (x+2y)(x—y)
X+ 3y + 22 (X+2X+Y)

X+y

X#F =2y

Areaof shaded portion  (x + 2)(2x)

Areaof total figure ~ (2x)(2x + 5)
X+ 2
“x+5 X0
86. (a) Verbal Total | _ | Number | | Cost per Initial
’ Model: cost of units unit cost

Labels: Tota cost = C

Number of units = x
Equation: C = 6.50x + 60,000

(© D=1{1,234,...}

64.

68.

72.

76.

80.

2¢+3x—5  (X+5)(x—1)

7—-6x—x2 —1x2+6x—7)

_ (x+5Kx-1)
T —1x+ 7)(x— 1)

_2X+5
X+ 7’

X#1

5622 —3z—-20 (7z+ 4)(8z - 5)

492 - 16  (7Tz+ H(7z— 4)
82-5 4
-4 YT 7

X2 — 257 _ (x + 52)(x — 52) _

X + 5z X + 5z X= %52 X% =52
X2+ Axy X(x + 4y)
X2 —16y2 (X + 4dy)(x — 4y)
X
S X—ay X # —4dy

X -2 -11]0 112 3| 4
2
X EX 13 |4 | undefined | 6| 7| 8|9

X
X+ 5 3 4 5 6|7 8|9

Xx#0

2 + +
X 5x:x(xx 5):x+5,

X
2
Domain of @ is(—o0,0) U (0, o0).

Domain of x + 5is(—oo, o).

The two expressions are equal for all replacements of the

variable except x = 0.

Areaof shaded portion 5%(0.6x) 0.6x> _ 0.6

Areacf totd figure  1(3x)(1.8x) 542 54
6 1
“m 9 x>0

) Verbal Average| _ | Total | . | Number
Model: cost cost |~ |of units
Label: Averagecost = C
Equation: C = 9; o 6.50x + 60,000

X X

- . +

(d) C(11,000) = 6.50(11,000) + 60,000 _ o1 g5

11,000
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@ 7 [Disace) - [Fte] - [Time] o0 N e =
Labels: Car 1. 55(t + 2) _ 2(3d — 1)(3d + 4)
Car 2: 65t 25md?
(b) Distance between car 1 and car 2:
d = |55(t + 2) — 65t
= |55t + 110 — 65|
= |110 — 10t|
= [10(11 — t)|
© D?stance ofcar2 65t 13t
Distanceof car 1  55(t + 2)  11(t + 2)
92 Year 1995 1996 1997 1998 1999 2000

Average revenue | 277.77 | 296.33 | 314.12 | 331.19 | 347.57 | 363.31

1531.1(5) + 9358 1531.1(6) + 9358

(8) Average Revenue = 133(5) + 546 = 277.77 (b) Average Revenue = 1.33(6) + 546 = 296.33
_ 1531.1(7) + 9358 _ 1531.1(8) + 9358
(c) Average Revenue = —1_33(7) TE6 314.12 (d) Average Revenue = —1.33(8) T o6 331.19
_ 1531.1(9) + 9358 _ 1531.1(10) + 9358
(e) Average Revenue = —1'33(9) T 347.57 (f) Average Revenue = —1'33(10) TE16 363.31
1 -
94. 2+ 1 96. No. You can divide out only 98. True.
common factors. 6x—5 —(5— 6x)
There are many correct answers. 5-6x 5-—6x -1
Section 6.2 Multiplying and Dividing Rational Expressions
2x  14x(x — 3)? x+1  (x+1)3 _
2'x—3_(x—3)(7(x—3)2)’ x#0 4 X XX+ 1) x# -1
3t+5  (3t+ 553 — 5] 5 X X(=x
& T T sxm-5 0 173 & o-x"e-1¢ **°
6 6-5-5-a x4 B8 3-x-x3-8-x> 83 8x°
10 5 @8 ="—5 =% az0 2% e~ 7.x-3-3 7.3 a2 X*0
8 5:5:x-x-x-8 40x2 10 10 3
3., 2 29 2 ATATO — . = - . = 2
14. 25x 35x 7.5 x 7 x#0 16. (6 — 4x) 3_ ox 2(3 — 2x) 3 ox 20, X#z
_ 4\2 _ 4\2 2y —_ — —
18.1 3y _4exfy? 11— 3y 2(23)x%y* _ 23x%y 208 z z+8 —(z 8)(z+8):711 2+ -88

4x2y 15— 45xy  4x?y  15(1 — 3xy) 30 "8+z z—-8 (z+98)(z-8)

X#0,y#0,1—-3xy#0
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X+14 x(x—10) _ (x+ 14)(x)(x — 10)

22 ¥(10-x 5 —x - X¥(x — 10)(5)
_x+14
_5X2
X+ 14
=TTl X # 10
0g, Y -2 Y+6_Sy-4-2Ay+3 _, . 5,

Sy+15 y—4  5(y+ 3)(y— 4)

g Y16 3-S5 -2 (y-4Ay+td Gy+Dy-2 _ 3y+1
"YP+8+16 y¥—-6y+8 (y+t4y+4 (y-4Hy-2 y+4’

y# 2,4

u+2v_ (u—2v)(u—2v)(u + 2v) _

— 2.,
28 (u—2v) u-—2v u—2v

(u—2v)(u+2v), u#2v

o, K= ATy 102 (x— 27 X+ B)X+2) | (x = 2)(x+ 5y

X+ 2y X2 — 4y? X+2y (X—2y)Xx+2y) X+ 2y  XF Y
3 t2+4t+3 t S22t 443 (t+ 3+ 1) t C2t%(1 + 21)
T2A2—t—10 t2+43t+2 t2+3t (2A-5(t+2 (t+2t+1) tt+3
221+ 2) .
T (2t -5)(t+ 22 t#-1-30
2 -1 5 -9%x—-18 12+4x—-x Wx—D4WX+1) BX+6x—3 ((6-x2+x
T4+ 9x+5 xX—12x+36 42—13x+3 A+ 9x+5 (xX—6)(x—6) Ux—1(x—73)
_ (4x+1)(Bx +6) — LUx — 6)(2 + x)
T (4@ + 9 + 5)(x — 6)(x — 6)
_ (x+ 1(Bx + 6)(2 + x)(—1)
T (M + X+ 5)(X—6)
_ (4x+ 1)(5x + 6)(2 + x) 1
STt 56-x Tad
36 XU—YW+XV—W XU+yu+xv+w ux—y +vix—y ux+y +vx+y)
XU YU XV —W XU—Yu—xv+ W uXx+y) —vx+y ux-—y —vx-—y)
_X=yu+v) x+yu+v
xX+yu-v) x—yu-yv
_ X=yu+ v+ yWu+v
X+ y)u—-vx-—yu-v
_uU+vu+v (u+v)? _
“U—-vu-v or U— V2 XFEY, X#* —Y
Loy 11 Ly _ ¥ 15
BP0 @ 100 O T 20y
_ 3532
A(5)y
_Y

1 y#0
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42.

48.

50.

52.

56.

58

25¢%y | 5x%y®  25x%y  16X%y
60x3y2 ~ 16x%y  60x3y? b5x4y?
5:5-32-y-4-4-x2-y
3.4.5.X2.X.y.y.5.X2.X2.y.y2
_ 4 _ 4
3-x-yx%y? 3x3yS

X¥*+9 | x+3 7x2+9_5(x72)(x+2) 46 x2—y2;(x—y)2_x2—y2_ 2xy
"B(x+2) 5 —4) 5x+2) X+ 3 22 —8x T Xy 2@ —8Xx (x—y)?
_x=260+9 _ XYy -2-x-y
x+3 - 2 X(x —4x—yx—y)
__yx+y)
_(x—4)(x—y)’ x#0,y#0
X+ 3 X2+ 6x+9 X+ 3 X+ 3Ix+2)

X2+ T7x+10 X2+5x+6 (X+5Kx+2) (x+3)(x+3)

1
= e Xx*-3-2

y’+5 —14  y*+5y+6 _(y+7Ny—2 (y+4(y+3

Y2+ 10y +21  y2+7y+12 (y+D(y+3) (y+3)(y+2

_y=2(ky+4
(y+3)(y+ 2

y# —4,-7

<x2+6x+9.2x+l);4x2+4x+1:((x+3)2' 2+ 1 );(2x+1)2
X2 x2—9)  x2-3x X2 x—=3)(x+3)) x(x—23
_(x+3@x+ 1) x(x-3
T xx— 3 (2x + 1)2
__X+3
x(2x + 1)

X # +3

3wW—-—u—-4 3w+l2u+4 @u-4HYu+1 3w+ 12u+4

u? ' u* — 3ud u? Towu-—23
_ Bu-4u+1)  wBu-3
u? 3u2+ 12u + 4
_u(u—=3)Bu—4Hu+1
=T sPrim+a 0 U730

t2—-100 t3—5t2—50t  (t— 10?2 (t—10)(t+10) t(t>—5t—50) _ 5t
42 t4+ 10t 5t 42 t3(t + 10) (t — 10)2
(t — 10)(t + 10)t(t — 10)(t + 5)5t
4t2 - t3(t + 10)(t — 10)2

5t + 5)
= t# 1010

XL —gx  x™—4x"—5 X(x" — 8) X -5x"+1) 1 _ (x"-8(x"—5)

n —

X 4+ X+ 1 X T+ D + 1) X XN Xn(xn + 1)
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60. Keystrokes: 10
y, ¥=] (O (J 3 XT.# 15E] X160 (1) 4 0J (=]
X.T,0 5[3 X.T,0 [ENTER
y, 3 (3 (XT.6) GRAPH N ,
-2
62. Areg — <2W - 1)(&) Unshaded Area __ 3(2x)(x) Unshaded Area _ (29(x)
) 2 3 Total Area (2x)(4x + 2) Total Area (2x)(4x + 2)
(2w - 1w _ X B X
a 6 2@2)(2x + 1) T 2(2x+ 1)
2w w - X
6 4(2x + 1)
15gdlons _ 15gdlons _ 1galon 1
8. (& T minute ~ B0seconds ~ 4seconds’ | 4 Secondsor g minute
4 seconds
(b) m x galons = 4x seconds orE minutes
4 seconds 520 26 .
(c) W - 130 gallons = 520 seconds ora 3 minutes

70. Divide arational expression by a polynomial by inverting the divisor and multiplying.

72.

X 60 100 1000 10,000 | 100,000 | 1,000,000
i ; ig 0.71429 | 0.81818 | 0.98020 | 0.99800 | 0.99980 0.99998
i i 28 11 3 1.10526 | 1.01005 | 1.00100 1.00010
x— 10 X 50 7.85714 | 2.45455 | 1.08338 | 1.00803 | 1.00080 1.00008
x+ 10 x—50

The value of the first row gets larger and closer to 1 as the value of x increases (because as x becomes larger, the value of 10
becomes much smaller in comparison). The value of the second row gets smaller and closer to 1 as the value of x increases
(because as x becomes larger, the value of 50 becomes much smaller in comparison). The value of the third row isin between
the values of the other two rows and gets smaller and closer to 1 as the value of x increases.

Section 6.3 Adding and Subtracting Rational Expressions

10x2 + 1 - 10x2 1

2 v, Y _ 1y 4y 4 0 1

1212 12 3 Tl 1 19x

Ay Iy _4A-y+Yy 102+ 1 10x% _

T4 4 4 -3 3
_4+2%y 22+y 2+y

4 4 2

3 3
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10

14.

18.

22.

26.

30.

36.

16+z 11-z 16+z-(11-2

5z 5z 5z
:16+z—11+z:22+5
5z 5z
5x— 1 574x:5x71+574x
X+ 4 X+ 4 X+ 4
XA s s
X+ 4
14t2=2-7-t-t

A5 =237t t-t-t-t

LCM = 42t5

6x2=2+-3-X*X
15x(x —1) =5-3-x-(x—1)
LCM =2-3-5-x-x-(x—1) =30x3x — 1)

P +y-1=@-1y+1
dy? — 2y = 2y(2y - 1)
LCM = 2y(2y — )(y + 1)

—3y(x ki X# 3
(x — 3)(3x - 372)
4x3(—x)  4x?
" x2—-10x 10— X x#0
8s 8s-s(s— 1) 8(s — 1)

(5+22 Ss+2%As—1) ss+2%s-1)

3

3

S+L-25 dL+s-2)

B 3 _ 3(s+ 2
Tss+2)(s—1) ss+2As—1)

LCD =s(s+ 23%s— 1)

12.

16.

20.

24.

28.

32.

38.

—16u 27— 16u 2 _ —16u— (27 —16u) +2
9 9 9 9
=—16u—27+16u+2
9
__>
9
7s—5  3(s+ 10):75—5+3(s+ 10)
2s+5 2s+5 2s+5
_7s—5+3s+ 30
- 25+5
:1OS+25
2s+5
_5@2s+5
2s+5
5
=5, s#—z
U =2-2-11-m:m
I0Om=2-5-m
LCM = 220m?

18y3:2.3.3.y.y.y

27y(y —3)2=3-3:3-y-(y—3)(y—3)

LCM = 54y3(y — 3)2

t3+ 32+ 0t =tt2+3t+ 9
222 -9 =2-t-t(t — 3)(t + 3)
LCM = 2t4t — 3)(t + 3)(t2 + 3t + 9)
(Bt +56t3-5) _3%t+5 5
0t2(3t -5 2t 3
5 5t
2tt — 32 2t(t — 3)2
4  42t-3)  8t—3
tt—3) tt—23) -2t—3 2t — 32

LCD = 2t(t — 3)?
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20 4x  MX(x—-5 42— 20
"(x+52 (x+52x—5 (x+53x—05)
X—2 X—2
X2 — 25 (x— 5)(x + 5)
(x—2)(x+5) X2+ 3x — 10

LCD = (x + 5)23(x — 5)

0,1 1000 1
“ 5 T 16~ bao) T 100
100 1

~10b ' 100

100 + 1
~ 10b

101
10b

48 15 7 15(-1) 7
"2t t—2 (2-t(-1) t—2
-15 7

Tt-2 t-2

_—15-7
t—2

—22

100 . 100  8(x — 10)

52'x—1o 8_x—10 x — 10

100 — 8(x — 10)
x — 10

:100—8x+80
x — 10

_ —8x + 180
x — 10

_ —4(2x — 45) _ 4(2x — 45) _ 4(45 — 2x)

T X—5((x+5Xx+5 (x+52x-5)

T -1(10-x  10-x

3 5 3(4 5y—-1
% ﬁ+4*y:4y(§x)1)+4y(<yy—1)>
_1y+5/ -5
4(y -1
_1y-5
4y(y — 1)

42 ¥ 3y
"Y-y-12 (y-4y+3
y-y 3y?

Ty-Ay+3) -y yy+3y-4

y—4 _y—4 (y — 472

Y+3y yy+3d yy+3)(y-4
LCD = y(y + 3)(y — 4)

46 1 _£= 1(3) 2(2u)
"6u? 9u  6U33)  9u(2u)
_ 3 A
18u?  18u?

_ 3—4u
18u?

1 y 1 y(=1)
+ = +
y—-6 6-y y—-6 (6-y(-1
N '
y—-6 y-—=6

50.

_1-y
=36

"By—3 3-5/ By—3 (3-5y(-1)

1 1 1x+2) 1Ux + 4)

58'x-i—4_x+2_x-i-4(x+2)_x-1-2(x-i-4)

_X+2-x—-4
T (x+4)(x+2)
_ -2

T X+ X+ 2)

2
X+ 4Hx+ 2
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o2 3 _ 12 . 3x-2 o 1 . 3 _ 7x+3 . 3x-3
"X—4 x+2 (xX—-2(x+2 (x—2(x+2 "2X—-3 2X+3 (X-3(%x+3 @&x+3Y2x-23
_12-3x—-2) _7(2x+ 3) + 3(2x — 3)
T (x—2)(x+ 2 T (2x—3)(2x + 3)
_12-3x+6 _ 14x+21+6x—9
T x—=2)(x+ 2 T (2x - 3)(2x+ 3)
_ 183 _ . 20x+12
T (x—2)(x+ 2 T (2x— 3)(2x + 3)
—3(x — 6) _ 4(5x + 3)
T (x—2)(x+ 2 (2x — 3)(2x + 3)
____3(x-6)
T x—2)(x+2)

2 1 22 Uy? + 2) X 1 X _ (x—9)
e 2t T v r2@) T2+ 2 06 e x—30 Xx+5 x+5X-6 (Xx+5x-6)
_ AP tyr+2 _ X—(x—6)

(y? + 2)(2y?) (X +5)(x — 6)
52+ 2 _ X—X*+6
(¥ +2) (X + 5)(x — 6)

B 6
" (x+ 5)(x— 6)

3 1 3%x=2 1 5 5 _ _ 5x-y 5
B2 T -2 x-2k-2  (x-27 T 2= gy R g yy)
_3x=2 1 _5x-y)+5

(x=22 (x—27? x+yx—y)
_3x=-2 -1 _ 5x—5y+5
(x — 2)? X+ y)x—y)
_x-6-1 _5Sx—y+1
(x — 272 Xty -y)
X7
S (x =22
55 1 3 _5x+D(X _ ix+1 329
"2 22X (x+1) 2x+ DX @ 2x(x+1 2x+ 1D(x
_bkxix+1)  (x+ 1) 6X

Tx(x+ 1) 2x(x+ 1) 2x(x+ 1)
_5(x+1) - (x+1) - 6x

2X(x + 1)
52+ 5x—x—1-6x
2X(x + 1)

_ % -2x-1

2X(x + 1)
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1 3 +3x—y: X+y . 3x-y X—-y
X—y x+y X¥-y X-yx+ty E+yx-y E+yx-y
X+y—3Xx—y) +3x—-y
X—yx+y
X+y—3+3y+3x—-y
X =y)x+y)

X + 3y
x—yx+y)

74.

X N 7 x=1_ X N 7(x + 5) _ (x=D(x+ 10)
X2+ 15x+50 x+10 x+5 (xX+10)(x+5 (x+10(x+5 (x+ 10)(x + 5)
X+ 7x+5 - (x+10(xx—-1)
B (x + 10)(x + 5)

_x+7x+35—(x2+9x—10)
(x + 10)(x + 5)

X+ 7x+35-x2-9%+ 10
B (x + 10)(x + 5)

76.

_ X —-x+45
(x + 10)(x + 5)

_ X+ x-45
T (x+ 10)(x + 5)

78. Keystrokes: 7
y: 3 @1 W XTe ) 10) 0) [ENTER
I
v (03T B8 40 & J XLe & 10J (GRAPH] {xf—
3_ 1 :3(x—1)_ 1 -5 i 7
X—1 Xx—1 X—1 =y
_3x-1) -1
o x-1
_x=-3-1
Xx—1
:3x—4
x—1
Y1 =Y>
t t t5 t(Qd
L -+ - ==+ ==
8. 375735 T 503
_5t, 3
15 15
_5t+3t
15
8t
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82. A +C=0 X+l_;2+;l+ 2
-A+B =1 P2 x T txo1
-B =1
_2&x(x—1)  —(x—=1) 2x2
_E = 1 x2(x — 1) X2(x — 1)  x3(x—1)
= 2X(x—1) - (x—1) +2x?
-A+(-1)= 1 N X2(x — 1)
-A= 2
A= —2 22X+ 2&Xx—x+14+2¢  x+1
- X3 — x2 T x3—x2
-2+C=0
C=
84.
Year 1995 1996 1997 1998 1999 2000 2001
Participants | 5825.01 | 6076.26 | 6271.56 | 6429.72 | 6561.57 | 6673.86 | 6771.10

750.27(5)? + 5660.36(5) — 4827.2
5[0.09(5) + 1.0]

750.27(6)2 + 5660.36(6) — 4827.2
6[0.09(6) + 1.0]

(8) 1995 lett =5

(b) 1996 lett = 6

Continue in the same manner for the remaining years.

86. Add or subtract the numerators and place the result over
the common denominator.

90. The simplification is not correct.

2 3

X+1 2X(x+ 1) — 3+ (x+ 1)2

X x+1 X2 XX + 1)

=2x2+2x—3x2+x2+2x+1

X2(x + 1)

4 +1
X(x + 1)

Two errors occurred, both in step 2. The 2x was not distributed properly, 2x(x + 1) # 2x% + x.

88. Yes. g(x +2) +

The product (x + 1)? was not multiplied correctly, (x + 1) # x2 + 1.

Section 6.4 Complex Fractions

(i%) y4 oy oyt 16 4yt 4

2 =21 .= =2y y#0

) 12 16 12 y (@Qy 3

(36x4>
Sy“A) _ 36x* | 9xy? _ 36x* 202
<wa) T By%P 2022 5y45  9xy?
202

6.

_ O@@EXZ _ 166

BOxs  ye o 70

z#0

((3r)3

(21)2

- 9E@@rz _ 6r2
©)2)(3)(3rt

X
X+ 2

lOt4> _2md or 213 42

'(Qr >_10t4 T4tz 10t4 or

r+0
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(23] 2]
10 X—4) __x . x _ _x 4-x 12 X+ 7 _ 5 X+ 8&+7
( X )‘x—4'4—x_x—4 X ( 10 )_x+7 10
4 — X X2+ 8x+ 7
_x(=Dx—-4 _ 5 (x+7)(x+1)
=T x—ax L xF4 x#0 Tx+7 5.2
R R
2
<a+5) <x2—2x—8)
14 6a—15/ a+5 _ a+5 16 x—1 :x2—2x—8;5x—20
'<a+5> 6a—15 2a-5 ) 5x — 20 x—1 ’ 1
-5 x—4x+2) 1
__a+5 2a-5 - x—1 5(x — 4)
32a-95 a+5 _x=Axt2 _ x+2 o,
_ (a + 5)(2a — 5) (x—1)5(x—4) 5x-1)
3(2a — 5)(a + 5)
1 5
=3 a* -5 a+#,
<6x2—13x—5)
18 4x+16 _ 4x+16 x>+ 9x+ 20 20 5x? + 5x _6x2—13x -5 2x-5
'<x2+9x+20> 1 x—1 : <2x—5) © Bx2+5x  5x+1
x—1 5x + 1
:4(x+4). x—1 :(3x+1)(2x—5)_5x+1
1 x+5Kx+ 4 5x(x + 1) 2x—5
_Ax+Hx—1) _ (x+ D(@2x—5(Bx+ 1)
(x+ 5+ 4) T Bx(x+ 1)(2x — 5)
4(x — 1) (3x + 1(Bx + 1) 5 1
= + -4, 1 =27 AT 2 —=
x+5 " * ’ xx+1) T2 X775

M —24x+16 . 6x*—5x—4 - 24x+16 2+ 3Kx— 35
¥+ 10x+25 23+ 3x—-35 X+10x+25 62 —-5x—4
_(x=4Bx -4 (x-=7(Xx+5
x+5x+5 (@Bx—42x+1

_ (Bx—=4H2x -7
T (x+5@2x+1)°

22.

47
X*32

24t3+t2—9t—9;t2+6t+9_t3+t2—9t—9. t—2
" t2-5t+6 0 t—-2  t2—-5t+6 t2+6t+9
_tt+D -9+ t-2
B ) (t+ 3)(t + 3
t2—9t+ 1t—2
(t—=3)(t+ 3)(t+3(t—2)
t—3)t+3)(t+1

T (-3t + 3t + 3

t+1
t+ 3

t#32
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< X2 +5x+ 6 >

26 4 —20x+25) X +5x+6 | x2-5x—24
' <x2—5x—24> T4 —-20x+ 25 42— 25
452 — 25
_ (x+ 3)x+ 2 .(2x—5)(2x+5)
2x—5@2x—-5 (x—8)x+ 3)
_ (x+2)(2x+5) ., .5
“x—sx-8 XT 373
2 2
20 (1_§>_1_§_g X—4  20x—2)
N % x2 X

<X+x33>:<x+xf3>'x—3
<X+XE3) <X+XE3) 3
_Xx—-3 +2
T xX(x—3) +6

X —=3x+2
T X2 —3x+6
x—2)(x—1)

T X2 —3%+6" x#3

<X B x232y> _ (X B xzzzy) (x—y

X—2y x—2y (x-vy

_Xx—y) -2y
x—=2yx-y

_ X2 — xy — 22
x=2ykx-y)

_x=2yx+y
x=2ykx -y

_Xty

= x—y X # 2y

(s (cs)

_ 4(x + 5)
42'( 2 1 )‘( 2 1 ) 4(x + 5)
X+5 4x+ 20 X+5 4x+ 20
_ 24 _8 _
“@2+1 9 XF7O

32. = c s t#0

1 1

(16 - ;> - (16 - ;) ax

1 (1 4%2
<4x2 B 4) (4x2 B 4)
64x2 — 4
1 — 16%2
4(16x2 — 1)

1— 162
4(16x2 — 1)
—1(16x2 — 1)

4
-1

=—4, x#0,—-

NP
Nl

X+2 X
2

x+2_x>.x(x+2)
< 2 ) X(X + 2)

<x+l 1) <x+1 1

X+ 2

_(x+Dx—1(x+2)
2(x)
:x2+x—x—2
2X

X2 —2
= 2X,x¢ 2

5.8y 5. e
44(y_2y+1 Yy y+1 yy+?)
’ 5 5 y(2y + 1)
5v1)
_5@2y+1) —6y 10y +5-— 6y
B By - 5y

4y +5 1
R A
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1 6 1 6 ox L
2X X+5 2X x+5/ 2X(x+5)(x—5) ™ —xt X Xx_9x-1
= 48. = e =
46. = : 3+x 1 1 'x 3x+1
<x +1) (x +1) 2X(x + 5)(x — 5) 3+ =
X—5 X Xx—5 X X
__(x+5)(x =5 — 6(2x)(x — 5) _ Bx=HEx+ 1)
" x(2X)(x + 5) + 1(2)(x + 5)(x — 5) 3x+1
X —25-12(x—5) S -1 x#-% 0
2X%(X + 5) + 2(x + 5)(x — 5) 3
X2 — 25— 12¢ + 60x
T (x+ 5)(2@ + 2(x — 5))
. —11®+ 60x — 25
T (X + 5)(2& + 2x — 10)
_ (11— 60x + 25)
(x + 5)(2x% + 2x — 10)
__ (1x-5(x-5
(x + 5)(2x% + 2x — 10)
~ (5-x(11x -5
Tox+B0e+x—5 <70
3 11
50 H2P-—x X X2 52 Xty oox oy xy?
"4xl+6x 4 X2 Tx?Z—y?2 11 x¥y?
— + 6X 2T 2
X Xe oy
_38-x _ 3-x X=Xy Xy =X
T Ax+ 6 2X(2 + 3P) Toy2—x2 (y—x(y+x
_ X
=y+x x#0, y#0, X#y
X—Yy 2+h 2
x—y _ 1 x fQ+h—-f2 2+h-1 2-1
54, Ty I T Ty 56. . = -
2 2
Y 2+h 2
_xXx—y) . xRy — %) _1+h 1
y2=x2  (y =Xy +x h
oy 2+h_
BT x#0, y#0, X#y 1+n 2_1+h
B h 1+h
2+h-2-2h
~ h(1+h)
__—h
h(1 + h)
1
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2X 32X X
g 3 5_3 5 15 10x+9 1%
2 2 15 30 30
1
4.2 4 2 5,s+1 5 s+1
6oa2 a:a2 a.aj 62 2s 5 _2s 5 10s
2 2 a2 ' 2 2 10s
5 s+1
— (a2 (a2 =
B 5@ + =(a?) B 25(103) +=5 (10s)
o 2(a?) 2(10s)
_4+2a =25+Zs(s+1)
2a2 20s
:2(2+a) :25+252+25
2a? 20s
_2+a 282+ 25+ 25
a2 B 20s
5 x 5% X 24(MN — P)
4 3 4 3 12 15x —4x 11x N 12N
T3 T3 2T % 3% 66. @ r = oL MNTTIN
1 12
Lo X 1x 10x 2% _ 283(MN = P)
173 3 36 36 36 " 12NP + MN2
L= 23, 1x_ 3x _ 17X _ 288(MN - P)
273 36 36 18 N(MN + 12P)
®)r = 288(350(48) — 15,000)
48(350(48) + 12(15,000))
r = 5.49%
8. @ T year t 4 6 8 10
Monthly bill | $49.08 | $41.42 | $37.48 | $35.08
, B - 250(1382.16(4) + 5847.9)
1994: lett =4 Monthly bill = 3(4568.334) + 10427) $49.08
, B - 250(1382.16(6) + 5847.9)
1996: lett =6 Monthly bill = 3(4568.33(6) + 1042.7) = $41.42
, 3 . 250(1382.16(8) + 5847.9)
1998: lett = 8 Monthly bill = 3(456833(8) + 1042.7) $37.48
2000: lett =10 Monthly bill = 20L20216110) + 5847.9) _ o0 g

3(4568.33(10) + 1042.7)

(b) The number of subscribers was increasing at a higher rate than the revenue.
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70. (a) 5 Numerator: 5; Denominator: —————
' ( 3 ) T X2+ 5x+6
X2+ 5x+6
5
(b) s Numerator: 5, Denominator: x2 + 5x + 6
X2+ 5x+ 6 "3 '
72. Method 1: Invert the denominator and multiply by the numerator to simplify the fraction.
Method 2: Multiply the numerator and denominator by the least common denominator for all fractions in the numerator
and the denominator.
Section 6.5 Dividing Polynomials and Synthetic Division
S 5y® + 6y2 — 3
2. (6% +7a) ~a= %Ta 4. (5y® + 6y — 3y) + (-y) = y_iily
6@ 7a 5L 8 Yy
a a -y -y -y
=6a+7 a#0 =-5y2—-6y+3 y#0
X+ x—2 18c* — 24c?  18c*  24c?
3 _ Ly TA < =9 e _ &
6. 0 +x-2 +x X - —6c —6cC
_xj+§_g =—-3c+4c, c#0
Tx X X

=x2+1—g, x#0
X

6x* + 83 — 18x* _ 6x* n 83 18x 1 15x*2 — 5x° + 30x® _ 15x? 5x°  30x°

10. 3x2 T3 3@ 3 5x6 5x6  B5x6  B5x6

= 6 _ y3
=2x2+%—6, X% 0 X —-—x*+6, x#0

—14s%? + 7s°t2 — 18t
2%t

_ -las? | 72 18t
2%t 25t 2%t

7t 9

14. (—14s%2 + 7542 — 18t) ~ 2%t =

= — +—_—=
WS - t#0
t— 12, t#6 y— 8 y#* -2
16. t — 6)t2 — 18t + 72 18. y +2)y? — 6y — 16
t2— 6t Y2+ 2y
—12t + 72 —8y—16

—12t+ 72 —8y—16
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X+13+X3_03 —X+5 x#-1
20. x—3)x+ 10x— 9 2. X+ 1) +4x+5
X2 — 3X -x2— X
13x— 9 5x + 5
13x — 39 5x + 5
30
4
2X+ 3, x# -5 xX+1+—7
24. X +5)2& + 13x + 15 26. 4X — 1)8 + 2x + 3
2x2 + 10x 8x2 — 2x
3x + 15 4x + 3
3x + 15 4x— 1
4
—4u+ 3, u# -3 5t+ 4, t#3
28. 2u+5)—8u2 — 14u + 15 30. 2t —3)10t2— 7t — 12
—8u? — 20u 10t — 15t
6u + 15 8t — 12
6u + 15 8t — 12
: 2P+ -1 yE s
X + 7, xX# —4 2
32. X+ 4)x¢+ 42+ Tx + 28 34. 2y +3)4° + 122 + 7y — 3
X3 + 4x2 4y3 4+ 6y?
7x + 28 6y> + 7y
7x + 28 6y> + 9y
—-2y—3
-2y —3
23 12
T x+3 =243
36. 2x + 3)12x— 5 38 y+2)y2+ Oy+8
12x + 18 Y+ 2
—23 -2y +8
—2y—4
12
8 46 230
3" 9 To@y+o W+ 5 y#3
40.3y+5)82— 2y+ 0 42. 9y — 5)8ly2 + Oy — 25
, . 40 8ly* — 45y
u 45y — 25
,i36y+ 0 45y — 25
46 230
“3Y " 9
230
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3x + 10
X2+ 3x+ 9, x#3 X et ax+5
44, x — 3)x3 + 0 + Ox — 27 46. 22+ 4x+5)28 + 22 — 2x— 15
X3 — 3 23 + 4x%2 + Bx
3x% + Ox —2x2— 7x— 15
3% — 9 2% — 4 — 5
ox — 27 —3x - 10
X — 27
14x% + 15x + 7
4x2 + X+ 2+ s o3
48. 23— x2—3)85 +6x4— X3+ 0@+ Ox+1
8x® — 4x* — 12x?
10x4 — x® + 12x%2 + Ox
10x* — 5x° — 15x
43 + 12x2 + 15x + 1
43 — 2% -6
14x2 + 15x + 7
X+ x4+ 1+t X3+ 2x% + 4x + 8+1—6
Xx—=1 X—2
50. x — 1)x3 + 02 + Ox + O 52. x—2)x*+ 03+ 0 + Ox+ O
X = X x4 — 233
X2 + 0x 233 4 0x?
X - X 23 — 4x?
X+ 0 4%? + 0x
x—1 4 — 8x
1 8 + 0
8x — 16
16
54, 1158;323’+32—Xf=37xy+g 56. Xizifxlf3—(3x—4)=7(x+x3/)(f;17—(3x—4)
6 =X+3-3+4
=%
=-2X+7 x#1
=3y, X#0,y#0
58. (x2 + 5x — 6) = (x + 6) 60. X4_Xf‘24+6
_61_‘2_2 411 0 -4 0 6
4 16 48 192
-1 0 1 4 12 48 198
X2+ 5x—6)+ (Xx+6)=x—1,
| fere X4;ixz4+6=x3+4x2+12x+48+%
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5 _ 3 3
62.2X 33 + x 64.5X + 6x + 8
x—3 X+ 2
3 2 0 -3 0 1 0 -2 5 0 6 8
6 18 45 135 408 -10 20 -52
2 6 15 45 136 408 5 —-10 26 -4
5 _ 3 3
23X okt 1 6 + 15x2 + 45x + 136 + 20 MCHOXEB b5z 10x+ 26 —
x—3 x—3 X+ 2 X+ 2
5 _ 4 __
66. X 13x 120x + 80
X+ 3
-3 1 -13 0 0 —-120 80
-3 48 —144 432 —936
1 -16 48 144 312 —-856
5 _ 4 __ +
X — 13— 120+ 80 x4 — 16x3 + 48x2 — 144x + 312 — 856
X+ 3 X+ 3
3 — +
68. % 70. -5 1 1 —-32 —60
' -5 20 60
-0.1 1 0 -0.8 2.4
‘ -01 0.01 0.079 1 4 12 0
2 _ — — —
1 —-01 —079 2479 X2 ax—12= (x— G)x + 2)
3 2 _ — — _
wzxz_01x_o7g+ 2479 X3+ x2 — 32x — 60 = (x + 5)(x — 6)(x + 2)
X+ 0.1 ' ' X+ 0.1

72. 3 9 -3 -5 —48
2r 72 48

9 24 16 0

Ox? + 24x + 16 = (3x + 4)?
Ox3 — 3x2 — 56x — 48 = (x — 3)(3x + 4)?

2 _ _
6. 18x 9x5 20
X+ 5
-2 118 -9 -20
-15 20
18 -24 0

18x — 24 = 6(3x — 4)

(18x2 — 9x — 20) = 6<x + g)(Sx — 4

74. 4 1 -6 -8 96 —128
4 -8 -—-64 128
1 -2 -16 32 0

X3 —2x2 —16x + 32 = X3(x — 2) — 16(x — 2)
= (x — 2)(x2 — 16)
=(xX—=2)(x = 4)(x+ 4)
X4+ 7C+ 3x2—63x — 108 = (x — 4Ax — 2)(x + 4)

4 __ 2
78, X 3¢+ c
X+ 6
-6 1 0o -3 0 c
-6 36 —198 1188
1 -6 33 —198 0
c+ 1188 =0
c= —1188
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80.

82.

86.

Keystrokes: 8
W O R @ ® 200 0 K9 @ 10 6 v
Y2xT.00 &) 1 () 3 (& (O (xT.6) L () 0OJ (GRAPH

-1 1 0 2 ﬂ

-1 1 =
1 -1 3
2
Thu 1 Xt
Xx2n +5 x"#1
XN — 1)x3 — x21 + 5x1 — 5 84. Dividend = Divisor - Quotient + Remainder
X3 — xn =(x+3(x¥+x2—4)+8
Ox2" + 5x" — 5 =x*+x3—4x+3x¢+3>—-12+8
5x" -5
_— =X+ 4C + 32— 4x - 4
k | f(k) | Divisors, (x — k) | Remainder
-2 | -15 X+ 2 -15
-11]0 X+ 1 0
0 1 X 1
3 |o X—3 0
1 0 x—1 0
2 |9 X—2 9
f(-2)=2(-22%—-(-22—-2(-2)+ 1 -2 2 -1 -2 1
=-16-4+4+1 -4 10 -16
=15 2 -5 8 —15
f(—1) =2(-13 — (=12 —2(-1) + 1 -1 12 -1 -2 1
=-2-1+2+1 -2 3 -1
=0 2 -3 1 0
f(0) = 20 — (0)2 — 2(0) + 1 0|2 -1 -2 1
=0-0-0+1 o 0 0
_1 2 -1 -2 1
3 =26° -7 -23) +1 12 -1 -2 1
:%_%_14_1 1 0 _1
=0 2 0 -2 0
f(1) =213 - (12 -2 + 1 112 -1 -2 1
=2-1-2+1 2 1 -1
-0 2 1 -1 0
f(2) =223 - (22-202) + 1 212 -1 -2 1
=16-4-4+1 4 6 8
=9 2 3 4 9

The polynomial values equal the remainders.
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88. Volume = Length - Width - Height 90. Volume = Length - Width - Height
Volume = Areaof first floor - Height Lenath — Volume
9= Width - Height

3 2
Area of first floor — Volume _ X+ 55x% + 650x + 2000

Height X+5 _ h* + 3h% + 2h?
5 | 1 55 650 2000 hih + 1)
-5 —250 —2000 _h(h?+3h+2
1 50 400 0 hth + 1)
) H(h + 2)(h + 1)
=2 LI UL LA AL L. S
Areaof first floor = x2 + 50x + 400 (square feet) hth + 1)
=h(h + 2
=h?+2h
X+ 4 5
e |
Divisor: x + 1
Dividend: x% + 4
Quotient;: x — 1
Remainder: 5
94. Check polynomial division by multiplication. Using Exercise 92 as an example:
5
(x + 1)<x—1+x+ 1) =(x+1x—-1 +(x—1)xJr 1
=x2-1+5
=x>+4
96. For synthetic division, the divisor must be of the form x — k.
x3—5x2+2x+ 8
98. f(x) = —
Keystrokes: 4
=] (J XT.0) (») 3 (&) 5 XT.6) L) () 2 (XT.0) (+) 8 OJ (] - \\ ‘f n
0 2 0) e /
.

The function has x-intercepts (— 1, 0) and (4, 0). It has only two x-intercepts because the numerator factors and it is possible
to divide out the same factor in the numerator and denominator, leaving a second-degree polynomial having two factors. The
function appears to be equivalent to f(x) = (x — 4)(x + 1). The differenceisat x = 2.
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Section 6.6  Solving Rational Equations
2. @ x=0 (b) x=-3 (© x=7 d x=-1
? 21 21 21 21
= + — — [— = f— — = + —
0=14 0 3= 4+ 3 7= 4+7 1= 4 1
; ? 124
%isundefined. —3:4+( 7) 7=4+3 1=4-21
-3=-3 7=1 -1+ -17
Not asolution Solution Solution Not a solution
10
4. (a) X = 3 (b) X= - () x=0 (d) x=1
1 2 1 2
? 2 _—— = —_—_— =
5 101 =2 5— 11 2 °“o-3 2 571372
73— 3 -3—3
1\ ? 1?2
? ? 5-1—-53)= - 5=
5_1019:'2 5 - 11 5= 2 (3> 2 5 -2 2
v e 15 1 10 1
? ?
2 2 =4+ == —+ ==
5—%:2 5— 1142 3 372 ;T2
§’> 3 16
5-3=2 ( 3)9 —#2 E#Z
2\ £ 3 2
2=2 10
Not a solution Not a solution
. 50 3 ?
Solution —+—==2
10 10
53
E#Z
Not a solution
y. ,__1 : a_a-3 :
6 8+7 > Check: 8. s= 3 Check:
—60 2 1 525-3
8<%+7)=<_%>8 8 2 2a=5a-3 5 2
—15+14'> 1 2a=>5a— 15 1?2
+56=—4 S TS T 75 =5
Y 2 2 2 ~3a=-15 2
= —60 _
y 11 a-5s 1=1
2 2
10, X-x.1 Check: 12, XZS5,.3- X Check:
4 6 4 5 4 a0 40
3_321 ~9-5 ,2 =%
i)l e
4 6 4 5 4 40 45
3 121 ~9 — 9 ?240 1
x—2x=3 2 271 4(x — 5) + 60 = —5x 5 379,
X=3 3 221 4x — 20 + 60 = —5bx 1( 85) 3910
2_z2Li= S-—=)+3=
4 4 4 4x + 40 = —5x S\ 9
1_1 40 = —9x _r 272
44 9 9
40
9~ 10
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-2 5 _ x* 3x_ -1
14, 7 T X C(he:;k. 8 5 -5 =10
-2 5 Az) -2 _52,(=9
14< ——>=(2x)14 7—*:2<7) <X72_%>_<;1>
7 14 797 . 14 20 005 -%) =10/
o) 5= = -5 ? —
2(4x — 2) — 5 = 28x 5 5 _52-9 5x2 — X = —1
7 14 10
8X — 4 — 5= 28x 5X2—6X+170
Lg-—ox "1 52-9 .
- 5 7 14 10 Bx—1(x—1) =0
_2%:" -9 52-9 -1=0 x-1=0
3% 14 10 1
38252 -9 =5 Xt
70 70 10
—632 -9
70 10
—-9_-9
10 10
z-4 3Z+1 3 . —-36-4 3(-36)+123
18. 9 18 2 Check: —5 18 2
z—4 3z+1\ (3 —40 —107 23
18< 9 18 )’(2)18 9 18 2
2z2—4) —B3z+1) =27 *80+1L.7:?§
22-8-32—-1=27 18 182
—-z—-9=27 QZ?§
18 2
—z=36
3 3
z=-36 2 2
u—2 2u+5 10-2 2100 +57?
20. st -3 Check: st~ g 3
u—2 2u+5 8 257
30( AT >_(3)3o st 3
5 — 2) + 2(2u + 5) = 90 4,52,
5u— 10 + 4u + 10 = 90 s 3
92
9u = 90 5=
3= 3
u=10
3=3
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5 X—T H+1_6-x cheg. 27 =7 3F) +126-(F
: 10 5 5 © 10 5 5
x—7 3x+1\ (6-—x -7 S +32%+3
10( o 5 >:< 5 )10 10 561 335
—on —28 5 23
2X—7—23x+1) = 26— x TR
2X—T7—6x—2=12 — 2X —-28 61 733
—4x— 9 =12 — 2 10 10 10
_ 33_33
2x =21 0" 10
L2
2
2 5 . _ 2 25
24. i Check: —§+4_8
_2 \_ (5 2 25
8(u+4)(u+4>—(8)8(u+4) —§+%_§
8(2) = 5(u + 4) 2 2?5
FE
16 = 5u + 20 5
—4=5y 1025
16 8
_4_
5 5_>3
8 8
6 6 ? 5 6 2 52 6 2
.-+ 22 = Lo+ 2= . S=5C+tC ta= +
26. ) + 22 =24 Check:  + 22 = 24 28 R Check: 3 @tz
?
= ?
8_ 2+2=24 le(g):<7£+g)21x zL.nu
24 = 24 XX
= 2
b(g)=(2)b 35x = 18 + 42 %%
35x = 60
3=b 35
=12
=
7 16 3 716 23
30. 8 t-2 4 Check: g~ 130-27 4
7 16 3 7 16 23
o -2 ) = (3¢ -2 8 128 4
7(t — 2) — 16(8) = 6(t — 2) 7 123
7t — 14 — 128 = 6t — 12 8 8 4
7t— 142 = 6t — 12 623
8 4
7t = 6t + 130
3_3
t =130 4 4
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0 15
X+4  4x+1)

15
X+ 1)

32.

Alx + 1)(x + 4)( 10 ) _ (4( )4(x + )X+ 4)

X+ 4
4-10(x + 1) = 15(x + 4)
40(x + 1) = 15(x + 4)
40x + 40 = 15x + 60

25x + 40 = 60
25x = 20
2
25
L
5
500 50
3. x+5 x-—3
500 50
(x - I3 + 5)<3X X 5) _ (X = 3)(x — 33 +5)

500(x — 3) = 50(3x + 5)
500x — 1500 = 150x + 250
350x — 1500 = 250

350x = 1750

_ 1750
~ 350

XxX=5

12
X+5

£+§)
X+5 X

2.2 Check:
X X

36.

= (%)x(x +5)

12x + 5(x + 5) = 20(x + 5)
12x + 5x + 25 = 20x + 100

X(x + 5)(

17x + 25 = 20x + 100
25 = 3x + 100
—75 = 3x
—25=X

Check:

gl
H
+|5
N
IBS]
D
X
(ﬂ\#'_\
+ |on
=

[E=Y
o
BN}
=
a1

[G1F8
+

RIS o5

IBN} IBN}

=B
[ B
U'HLO‘ [é)]

NE
IBN}
3 olg

36

25 _ 25
12 12

)

@y
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1_16 1216
38. 1= 7 Check: = (g2
1 16 1216
4(?1)‘(?)4 4 o
72 =64 1_1
2 oa 4 4
17?7 16
-8@z+8=0 =
(z—8)(z+ 8) Check 4~ (—8p
z—8=0 z+8=0
1216
z=18 z= -8 4 64
1_1
4 4
20 _u 20210
40. U5 Check: 0 5
5U(2T?> = (%)5U 2=2
20 2 10
100 = 2 Check: =15~ 75
0 =W — 100 —2— —
0= (u— 10)(u + 10)
u—10=0 u+10=0
u=10 u=—10
5
42, §=x—2 Check: §£872
X 8
x(ﬁ)z(x—Z)x 6=6
" Ch k'ﬁ—"> 6—2
48 = X2 — 2 T T
0=x2—2x—48 -8=-8
0=(x—8)(x+ 6)
X=8 X= -
2
16, X+42:X Check 7+42:
X 7
X + 42 49 ?
X(T>—(X)X 7,7
X+ 42 = x2 7=7
0=x2—x—42
0=x—-7(x+6)
XxX—7=0 X+6=0
x=7 X=—6

2
x—gZS Check:8—%£5
X 8
x(x—%)z(S)x 8-3=
5:
X2 — 24 = 5x
. 24 2
W2 — By —24—0 Check: —3 _3—5
x—8(x+3 =0 -3+ 8=
x=28 5=
X= -3
- 2
Check: 2+ 42 ¢
-6
36 ?
,67_6
-6=-6
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2
X @+ 3 . 3(0) 2 0%+ 3(0) C3B) 2 B+ 36
48. 7 ax Check: 4~ 80 Check: 4 - 8(%)
3x X2 4+ 3x Division by zero is undefined. 9 1?%+%
SXI = 8x 8x gZ: 24
Solution X = 0 is extraneous. 5
6x% = X% + 3x 925 5
5x2 — 3x = 0 20 25 24
X(5x — 3) = 0 9218 1
20 5 8
=0 5—-3=0
X X 9 9
_3 20 20
X~ 5
9 9
-—-3_--6
- — 2
50. x=3_x=6 Check: —— 27
x+1 x+5 9
$+l ?+5
(x—3)(x+5 =X+ 1)x—6)
9 21 9 42
2 — — w2 _ — ~z _ = z_ =
X2+ 2Xx—15=x2—-5x—6 7 7927 7
2x—15= —5x— 6 9.7 9.3
7x—15= -6 [ 7 !
=9 -12 -33
2
x=2 16 4
7 7 7
—-12 2 =33
16 44
-3_=3
4 4
3%Z-2_ , z+2 . 34 -22, 4+2
o2 z+1 " z-1 Check: %1 ~474-1
3z—-2 zZ+2 12-272 6
@+ - 022 = (4- 22+ vz 1 22,8
Bz-2z—1)=4z+1)z—-1) —(z+2(z+1) @24_2
32-52+2=4(22—- 1) — (2+ 32+ 2) 5
2=2

32 -52+2=422-4-72-32—-2
322-52+2=322-32-6
—52+2=-32-6
—2z= -8
z=4
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10 4 5 10 472 5
. +—= o=t o=
> Xx—2) " x x-2 Check: o2 2722
10 4 (5 B 10 4.5
X(X_Z)(X(X—Z)+;)_<X—2)X(X 2) 0+2 0
10 + 4(x — 2) = 5x Division by zero is undefined. Solution is extraneous, so equation
10 + 4x — 8 = Bx has no solution.
2=X
1 3 o1 3 2
56. x—1+x+1 2 Check.0_1+0+1—2
(x—l)(x+1)( t .3 ):(2)(x—l)(x+1) “lvs=2
x—1 x+1 20— 9
_ — 2 _
X+1+3x—1)=2x2-1) chect 1 . 3 22
X+1+3x—-3=2x2-2 "2-1 2+1
X —2=2x2—2 1+1=2
0= 2x% — 4x 2=2
0=2x(x—2)
x=0 X=2
5 2 -4
%8. x+2 x—6x—16 x-—8
5 2 -4
X+ 2)(x — 8)<x T + X+ 2= 8)) = (x— 8>(x + 2)(x — 8)
5x—8) +2=—4(x+ 2
5x —40+ 2= —4x— 8
5x —38=—-4x—8
9x = 30
-
9
(.10
3
5 2 -4
Check: 75 + 1oz 0 =g
(3 +2 (3 -63F)-16 (3-8
5 2 ? —4
0 , 6 100 _ 60 =10 _ 2
33 B-F-18 §-F
5 2 ? —4
T T0_ 10w 1
3 9 9 9 3
15, 2 212
16 -2 14
15 _ 18 212
16 224 14
210 18 210
224 224 224
192 _ 192
224 224
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6 X+ 2 : 6 2 -3+2
.~ 1_4_)(_)(2—16 Check: 1 4— (-3 (-22-16
6 X+ 2 62 -1
+ = 7
T T - A+ BRAEC
6 X+ 2 1.1
(x — 4)(x + 4)<1+ X_4) = <(X_ Dix + 4))(x— 4(x + 4) 77
2 _ = ? —
(X — 16) + 6(x + 4) = X + 2 Check:l—4_f(;_2):'(_2$2+_216
X2 —16+6x+24=x+2
X2 +5x+6=0 1857
6 4-16
+3)x+2) =0
x+3)(x+2) 0=0
X+3=0 X+2=0
x= -3 X= -2
o Ax+1) _6X 3x

XX —4x+3 x-3 x-—1

- 3 - D e ) + - - (3 25) = () 9 -

2(x+ 1) + 6x(x — 1) = 3x(x — 3)

2X + 2 + 6x2 — 6x = 3x? — 9X
X +5x+2=0
Bx+2(x+1) =0
X+2=0 Xx+1=0

xz—é Xx=-1
(-3+1) 6(-3) 2 3(-9)
Check: v 5 +— =—
(-5 -4(-5)+3 -5-3 -5-1
3 L, -42-2
Y EERg
2 9 32, 3
3’ 4?25
6 1226
571 5
6626
55 5
6_6
5 5
. 2(-1+1) 6(-1) 2 3(-1
Check: e —a-n+3 " -1-3 —1-1
672 -3
4+ —-=—
0+2=22
3_3
2 2
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2 _ 1 _ 4
X2+ 2x—8 X2+ 9%Xx+20 x2+3x—10

2 - 1 - 4 ]
X+DHx—-2 (X+5Kx+4) (xX+5x-2)

2x+5) —(x—2) =4(x+ 4)

(x + A)(x — 2)(x + 5)[ (x + A)(x — (x + 5)

2X+ 10— x+2=4x+ 16
X+ 12 =4x + 16

-3+ 12=16
-3x=4
x=—2
3
2 1 2 4
Check: —
4\2 4 4\2 4 4\2 4
(A8 (g on (oA
2 1 ? 4
16 8 16 16
5—5—8 3—124‘20 5—4—10
2 1 2 4
6 24 72 16 72 16 12
9 9 9 9 9 9 9
2 12 4
80 8 110
9 9 9
.9 92 18
40 88 55
_99 4 2 18
440 440 55
442 18
440 55
18 18

55 55
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2 3 2
1+= 2<”) 1+
- 2
66. x_ X Check: 2227 (32 ey 2202
370 ST :
(=3/2)
2 4 47
g (1+;)X ;321—5 3—
= (14 ), s, 2
4_
2x_ (x+2) 1 3
3 (x+1) ? 3
it
2X (x+2) =
3(x+1)3—3(x+1)(x+1) 3
2X2 + 2x = 3x + 6 —l=-1
22X —-x—6=0
2x+3)(x—2 =0
2x+3=0 Xx—2=0
3
xX=-5 X=2
68. (a) x-intercept: (0, 0) 70. (@) x-intercepts. (—1,0) and (2, 0)
2X — _E_
(b) 0_x+4 (b) 0=x ~ 1
2X 2
(x+4)(0)—<x+4)(x+4) x(O)—(x—;—l)x
0= 2x 0=x2—-2-xX
0=x 0=x2—-x-2
(@ and (b) (0, 0) 0=(x—-2)(x+1
Xx—2=0 XxX+1=0
X =2, Xx=-1
(@ and (b) (—1,0),(2,0)
72. (d) Keystrokes:
v=]1E XTo) & 3 & @ XTé6] () 4 (OJ (GRAPH 6
x-intercept: (2, 0) _J L
1 3 -12 6
() 0= x+a ﬂ
_(1__3 "
x(x+4)(0)—<X X+4>x(x+4)
0=x+4—-3x
0=-2x+4
2Xx=4
X=2

(2,0

WIs viw|n
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74. (d) Keystrokes:

(v=) 20 (0 2 (+] (XT0] (5) 3 (=) (O XTo) (5} 1 OJ OJ (GRAPH) 400
x-intercept: (—2, 0) U
(b) ozzo@—xfl) 7 ) r

x(x — 1)(0) = [20(% -
0 = 40(x — 1) — 60x
0 = 40x — 40 — 60x

0= —20x — 40
20x = —40
X= -2

(=20

76. (d) Keystrokes:

(=] J XTe 0 & 4 D) (=) (XT.6) [GRAPH

x-intercepts. (—2, 0) and (2, 0)

X2 =4
(b) 0= ”
X -4
x(0)=( x >x
0=x2—-4
0=Xx—-2(x+2
x—2=0 X+2=0
X=2 X= -2
(2,0 (—=2,0)
5

5 .
+ =+ 3 - expression

8. x+3 3

Xfs)l)]x(x -1

10

N )

3(5) 5x+3)  33)(x+3) 15+ 5x+ 15+ 9x + 27  14x + 57

3x+3) 3(x+ 3 3(x + 3)

5 5 .
80. m + é =3 - equation
5 5
3(x + 3)()( i g) = (3)3(x + 3)

15+ 5(x + 3) = 9(x + 3)
15+ 5x+ 15=9x + 27
3 =4x
3

2=

T 3(x + 3
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82. Verbal Model: Twice a number | + |3timesthe reciproca | = %7

Labels: X = anumber
1 .
X reciprocal of number
. 3 97
: + ===
Equation 2x X" 2
4x<2x + §) = (g)4x
X 4
8x? + 12 = 97x

82 —97x+12=0
Bx—1(x—12)=0
8% —-1=0 x—12=0

8 =1 x =12
!
-8
84. \erbal Distance first part n Distance second part| | Total
Model: Speed first part Speed second part | | time
Labels: r = speed first part Equation: 240 + 2 _
r r + 10

r + 10 = speed second part
72

r + 10

r(r + 10)(@) +r(r + 10)( ) =r(r + 10)6

(r + 10)240 + r(72) = 6r2 + 60r
312r + 2400 = 6r2 + 60r
6r2 — 252r — 2400 = 0
3r2 — 126r — 1200 = 0
(r—50)(3r +24) =0
r—5=0 r+24=0
r =250 r=-8

Choose the positive value of r. The two average speeds are 50 miles per hour
and 60 miles per hour.

86 Verbal Distance traveled by commuter plane| | Distance traveled by jet
" Mode!: Rate of commuter plane - Rate of jet
. - 450 1150
Labels: X = rate of jet Equation: X150~ x
x — 150 = rate of commuter plane
450 1150
X(x — 150)<X — 150) = <T>X(X — 150)

450x = 1150(x — 150)
450x = 1150x — 172,500
—700x = — 172,500
X ~ 246.43

Thus, the speed of the jet is approximately 246 miles per hour and the speed
of the commuter plane is approximately 246 — 150 =~ 96 miles per hour.
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88. Solve arational equation by multiplying both sides of the
equation by the lowest common denominator. Then solve the
resulting equation, checking for any extraneous solutions.

Section 6.7  Applications and Variation
2. C=kr 4. s = kt®

k
10. P = 12. V = khr?

1+r

16. The area of arectangle varies
jointly as the length and the width.

22. h=kr 24, M =km
28 = k(12) 0.012 = k(0.2)3
3 - 0.012 = k(0.008)
I=x 0012 _
hor 0.008
15 =k
M = 1.5n3
k
28 u=_ 30. V= khp?
288 = k(6)(12)2
0= X
(3)° 288 = k(6)(144)
k 288 = 864k
40 =1
4 288 _
40 = 4k 864
10 = k % Ck
10
u=—

18. The volume of a sphere varies
directly as the cube of the radius.

90. Graph the rational equation and approximate any x-inter-
cepts of the graph.

6. V = k¥x 8 5= %
vV
kmm,
14 F=—3
p

20. The height of a cylinder varies
directly asthe volume and inversely
as the square of the radius.

26. q=g
k

3

2 50
150 = 2k
75 =k

K4g)
V81

7202ﬁk

720 =

6480 = 48k
135 =k

7= 135x
Y
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2 \erbal Distance _ Distance
" Model: Faster rate Slower rate
Labels: Faster rate = r
Slowerrate =r — 6
. 210 _ 190
Equation: r Tr-s6
210(r — 6) = 190r
210r — 1260 = 190r
20r = 1260
r = 63 mph
r — 6 = 57mph
Verbal Total cost | | Total cost |
36. Model: Current group New group| 6250
Labels: X = number of personsin current group
X + 4 = number of personsin new group
Equation: 150,000 _ 150,000 6250

X X+ 4

150,000 ~ 150,000
X X+ 4

X(x + 4)< ) = (6250)x(x + 4)

150,000(x + 4) — 150,000x = 6250x2 + 25,000
150,000x + 600,000 — 150,000x = 6250x?> + 25,000x
0 = 6250x? + 25,000x — 600,000
0 = 6250(x? + 4x — 96)
0 = 6250(x + 12)(x — 8)
x+12=0 x—8=0
x=-12 X=38

There are presently 8 people in the group.

. _ | 120,000p
38. \erbal Model: ~|10-p
. _120,000p
Equation: 680,000 = 00-p
_ - M) -
(100 — p)(680,000) = <1oo ) (100 — p)

68,000,000 — 680,000p = 120,000p
68,000,000 = 800,000p
85% = p
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40. Verbal Model: | Rate Pipe1| + |Rate Pipe 2| = | Rate Together |
Labels: Second pipe'stime = x
) Lo 5
First pipe'stime = ZX
. 1 1 1
: 4+ ===
Equation X %x 5
1 4 1
5X<; &) = (§)5X
5+4=x
9 hours = x
1 45 5
11:1 hours = 2 ZX
2. () = 44. R =kx
300 = k(25)
12 =k
ol - R = 12(42)
’ R = $504
Keystrokes: Price per unit
(v=] 20 XTo] @ @ (XT6) = 1 0
(b) 9 sessions
20x
© B=i+1
18(x + 1) = 20x
18x + 18 = 20x
18 = 2x
9=x
46. (a) d=kF d=3F 48. (@) F = kx (b) F
3 = k(50) d = 3(20) 50 = k(1.5) 7
B 200
5%= k d=%inchesorl.2inche$ %: k gm
(b) d=3F F =12 g w0
L 50
15=F The graph is aline with .
100 i 1 2 3 4 5
1'5(%) =F :IO(IZ())G 0:; and a y-intercept Distance (in inches)
25 pounds = F
50. d = kt? d = 16t? 52. F = ks?
64 = k(2)? d = 16(6)? F = k(292
64 = 4k d = 16(36) F = 4ks?
16 = k d= 576 ft F = 4(ks?)

F will change by afactor of 4.
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54. x=% 56. W,, = k- W, wm:%-we
k 1
800—5 60 = k - 360 54—6-x
4000 = k k=é X = 324 pounds
_ 4000
6

k\MDZ
8. p :If( 60. (a) P = I (b) Unchanged
38 = k (c) Increases by afactor of 8.
3 (d) Increases by afactor of 4.
114 = k 1
(e) Increases by afactor of 5.
114
So,p="—". _k@)®
t (f) 2000 120
p= 114 _ K1%)
6.5 120
p = 17.5% 1250 = k
L= 1250(3)10?
120
L = 3125 pounds
62, X 2| 4 6 8 10 64. X 2|14 |6|8 10
y=k<e | 8| 32| 72| 128 | 200 y=kec| 1 4]9|16| 25
y y
200 + o 50 +
160 + 20 +
120 + ® 204
[ ]
80 T ° 20 + o
QT ° 10+ °
L - > x A X
2 4 6 8 10 2 z’l (’3 8 10
66. X 214 |6 |8 |10 es. X 2|1 416 10
_kis3|5 5|51 _kKlg|2|5] 3|12
Y=% |a|16|36|64]| 20 Y= 4|9|16]|5
y y
2t e 104
1+ s
1l L 21
7
+ ? ? L X 7 ? X
2 4 6 8 10 2 4 6 8 10
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70. <110 |20 |30 | 40 50 72. Decrease. y = k/x and k > 0 so if one variable increases

y|—-3|—-6|-9| —-12| -15

-3=k- 10 —6=k- 20
—p=k =k
—1%=k

Using any two pairs of numbers, k is —.

k

74. y:ﬁ
_ k.
NPE
_k
Y= e

y will be;ll as great.

Review Exercises for Chapter 6

2t+12#0 4.

t# —12
D= (—oc0, —12) U (—12, c0)

_ + 0. .
6. DomdnofC::}§QQZ;J1§¥|S{L2,&4W...k 8.
4a 4a
10. 10a2 + 26a 2a(5a + 13) 12
_2:2-a
~2-a(a+ 13)
2
" Ba+ 13 a#0
X2+ 3x+ 9 X2+ 3x+ 9
Y- T x-30e+x+ 9 6.
1

x—3

the other decreases.

X(x?2 —16) # 0
XX —4)(x+4) #0
Xx#0 x—4#0 x+4+#0
X+ 4 X+ —4
D= (—o00,-4)U(—4,00U(0,4) U (4,c0)

2(y*2)* _ 27
28(yz?)?  28y’z*
_ 2yt Z
T2 14222
-y
142 Y70
X+3 X+ 3
XR—x—12  (x—4)(x+ 3)
1
= _a X# =3

2b(—3b)® = (2b)(—27b%) = —54b*
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15(%)® 12y  3-5-X-X-X*X* XX
3y X 3-y-y
=5y -2-2-3
=60x%y, x#0,y#0

18.

.y.y.2.2.3.y
+ X

20 X*—16 3 _ Xx—4)(x+4) -3 2 x2~X+1~ (5x — 5)? _ X2« (x + 1)(5)3(x — 1)?
’ 6 X¥—8x+16 2:3-(x—4)(x—4) ’ ¥ —X X+6x+5 1-x(x—Dx+5(Kx+1)
_ x+4 _25x(x — 1) _
T 2(x — 4) T X+5 x#-110
sutv _ 4 6. ,._6 1
24'6V73 26'2'4272422
_2-3
2227
_3
- 27
X2 — 14x + 48 B _ (x—=8)(x—6) 1
B e ex (3 —24) = x(x — 6) 3(x — 8)
_ x=8(x—-6)
X(x — 6)3(x — 8)
1
=3 X#6, X#+8
20 X¥—-x ., =5 xx—-1) (x+1x+5
"x+1  x2+6x+5 X+ 1 5(x — 1)
:x(xfl)(x+ 1)(x + 5)
(x+ 1)5(x — 1)
=X(X;5), x# -1 x#1 X# -5
y_ Ay _y_Yy 4.1 _5_1
2T 1 Mo T x
6 AXx-2 x+1 4x—-2-x-1 38 3 y—-10 5 3—-y+ 10+ 5y
"3+ 1 X+ 1 A+ 1 "2y—3 2y—-3 2y—3 2y—3
_x-3_3x-1 _ 4y +13
X+1 3X+1 2y — 3
a0, 2 3 _ 24-% 3(x — 10)

'x710+47x (xflo)(4fx)+(x710)(4fx)
_2(4-x + 3(x - 10

(x—10)(4 — x)
_8—-2x+3x—30
T (x—10)(4 — X

X — 22

T (x— 10)(4 — %)



Review Exercises for Chapter 6 245

4 o4 X T _Ax+OKx-5 _ Ax—5) 7(x + 6)
' X+6 x—5 (x+6)(x—5 (x+6)(x—5 ((xX+6)(x—5)

4x + 6)(Xx — 5) — 4x(x — 5) + 7(x + 6)

(x + 6)(x — 5)
_ 4+ x—30) — 4x* + 20x + Tx + 42
(x + 6)(x — 5)
A+ 4x — 120 — 4x + 20x + Tx + 42
B (x + 6)(x — 5)
_ 31x-78
(x + 6)(x — 5)
w5 %-x 5 25 - x
"X+2 x-=3x—-10 x+2 (x+2((x-05)
5(x — 5) 25 — X

T Xt2Xx-5 " x+2x_5

_ 5(x—5)+ 25— x

T (x+2)(x—5)

5x — 25+ 25 — x
(x+ 2)(x — 5)

_ 4x

T (x+ 2)(x — 5)

6 83 4 _8y+5y—-2 _ 3y-2 4y(y +5)
'Y y+5 y—=2 yy+5(y—-2 yy+5(y-2 yly+5(y-2

_8y+5(y—-2 —3yy-2 +4(y+5
y(y + 5)(y — 2)

_ 8(y?+ 3y —10) — 3y> + 6y + 4y* + 20y

- yly + 5)(y - 2)

8y + 24y — 80 — 3y? + 6y + 4y* + 20y

B y(y + 5)(y = 2)

_ 9y2 + 50y — 80

Wy +5)(y-2

48. Keystrokes: 20
y: =] 5 X160 (] (0 XT8 & 5 0) ) 7 (&) (D XT.6) (+) 1 [ENTER] K
v (0 5 XTo) () (+) 12 XTe) —35 0] (=) (O (XTe) L) (& 4 X106 I "

9 5 @ A

5x 7 Bx(x+1 7(x — 5) ”

X—5 X111 X-5x+1  X-5x+1
:5x2+5x+7x—35
x—5kx+1)
5x2 + 12x — 35
X2 —4x — 5

Y1= Y2
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1 1) (1 1
(1 1> (1 1) 22

Xy Xy

y2_X2

Xy ey

_(y=x(y+x
xy(y + x)

6a’h? + 2a%h — 4ab’> _ 6a%?

2a’h  4ab?

62. 2ab ~ 2ab 2ab

2ab

ol ]

=3a2+a—2b, a#0 b#0

64
X—2

AE+ TX2+ Tx+ 32+ —
64. x —2)4x*— XB— T2+ 18+ 0
4x4 — 8x3
™ - TX?
X3 — 142
X2 + 18x
X — 14x
32x+ 0
32x — 64

64

s L@=x2] _ [ (2-x2
'(60—45)() [15(4—3x)}
X2 —4x — 4 (x — 272
_6(4-3 (x—27
T (2-%2 15(4 — 3x)
_ 234 — 3x(x — 2)?
[-1(x—2)]2-3-5-(4— 3%
_ 2-3(4 - 3x)(x — 2)?
T (=1)2(x — 2)2-3-5(4 — 3%
_ 2:-3-(4—3x(x— 272
1-3:5-(x— 234 — 3x)
2 4
—g, X#Z,é
xX—-1
-1 1 X _ X3 -1 2
56'(2 5)_2 5@ 245 (70 XF 3
X2 X X2 X
10x + 15 10x 15
0 h T T tax
P
X
1
X2—4x+1-——F x#1
X+ 1
66. X2 — 1)x* — &HC+ 02 + 3x+ 0
x4 - X2
43+ x2+ 3x
— 43 + 4x
xX2— x+0
X2 -1
-Xx+1
-x+1  —1—7 1

-1 (x—Dx+1 x+1
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X+ 3+

68. X3 + X2 — 4x + 3)x® + 45 + Ox* + Ox3 —
X8+ x5 —4x*+ 3

I+ 4x— - 3

I+ 3 — 123+ 9@

32 +

x*+ O3 — 12x2 +

16x2 — 34x + 24
X+ x2—4x+ 3

XA+ xXE- 4+
8c —  8x%+
8C + 82 — 32x + 24
—16x% + 34x — 24
70. 5 1 -2 -15 -2 10 2.5 2 0o 5 -2
5 15 0 -10 _ 1 o_u
2 4
1 3 0 -2 0 2 1 & »

x* — 2x3 — 15x2 — 2x + 10

=x3+3x2—-2,x#5

X5 1 1 7
3 _ - =) = oy2 _ = _ _4
(23 + Bx 2).<x+2) 2x x+2 o+l
11 19
— oy2 _ - _
A S v
-1 2 1 -2 -1
t+1 1
74. -2 1 1 76. 5 E*Zt
2z -1 -1 0 t+1) (1
2% —x—1=(2x+1D(x—1) 6<T> (§—2t>6
3 2 _ — — _
22X+ x2—-2x—1=x+D2x+ Dx—1) t41=3- 12
13t =2
2
=13
2 1 7 6 2 x 2
78 5+;—Z 80. &—g—l 82. ;—6—5
2 1 7 6 2 X 2
+ =2l == - 2| = S _2)=(=
4x<5 x) <4)4x 8<4x 8x) (1)8x 6x<X 6) (S)GX
20X + 8 = x 14 — 6 = 8 12 — x2 = 4x
19x = —8 8 = 8x 0=x2+4x — 12
XZ*E 1=x 0=(Xx—2)(x+6)
19

X=2 X=-—6
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" ST o6 23,
Wy + (-2 - ) - vy + -3, 25 - ) - ox- 9
Jy—8y+1=yy+1 2X(x) —3x—3) =0
y—8y—-8=y2+y 2X>—3x+9=0
-5y —8=y>+y No real solution

0=y2+6y+8
0=(y+4(y+2
y+4=0 y+2=0

y=—-4 y=-2
3 6
88. x—1 x2—3x+2_2
3 6
+ =
x—1 (xXx—1x-2) 2

u—nu—a&fl+&_1;_2»:2u—nu—a

3x—2)+6=2x—1(x—2)
3X—6+6=2x2—3x+2)
X =2x>—-6x+ 4
0=2x2-9 + 4
0=2x—1(x—4)

2x—-1=0 X—4=0
2x=1 X =4
1
2
3 4
90. X2—9+X+3_1
3 4
+ =
x—3x+3 x+3 *
3 4

(x+ 3)(x — 3)( > = (1x+ 3x -3

x+3x-23 x+3
3+4x—-3)=x+3)(x—23
3+4x—-12=x>-9

4X—-9=x2-9
0= x?— 4x
0=xx—4)
x=0 XxX—4=0

X=4
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\erbal - -
92. \ioqe:  LDistance| = [Rate| - | Time]
Original | _ | Return n 1
trip time triptime| 3
Labels: Speed of return trip = x
Speed of original trip = x — 5
Equation: 220 _ 220 + L
q : x—5 x 3
220 220 1
3X(x — 5)(X — 5) = ( ™ + §)3x(x -5
660x = 660(x — 5) + x(x — 5)
660x = 660x — 3300 + x2 — 5x
0 = x?> — 5x — 3300
0 = (x — 60)(x + 55)
X =60, x= —55
X = 60 miles per hour
96. 290 = 15 + %?0
14 - 220
X
4200
- 14
x = 3000 units
100. X = k
p
k
1000 = 25
25,000 = k
‘= 25,000
28

x = 893 telephones

98.

102.

Verbal
" Model:

Labels:

Equation:

d = ks?

d = k(2s)2

Rateof | |Rateof | |Rate
Painter 1|~ | Painter 2 | | Together
1
Rate of Painter 1 = X
. 1
Rate of Painter 2 = 5—
72X
1
Rate Together = 2
1,1 _1
X gx 4
1 2 1
12X(; + & = Z)lZX
12 + 8 = 3x
20 = 3x
hoursz—s? =X Painter 1
3/20 3 .
hours 10 = §<§) = EX Painter 2

d = 4ks? = 4(ks)?

The stopping distance, d, will increase by a factor of 4.

C = khw?

28.80 = k(16)(6)?
28.80 = k(576)

2880 _
576
0.05 = k

C = 0.05(14)(8)?
C = $44.80



