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in this chapter. Particularly for
iguage Learners (ELL),

the vocabulary before the
esson begins gives students a
nto understanding the new
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ting to the words as you say
displaying the poster for a

e is a useful technique. | 3 Hdw.tqsimpli f
tional expression (p. 469) "mtgtipg di:ti_de:c_addi
aorerr? (p- 472) . zzpritslsior:s e
solution (p. 452)

yem (p. 468)

1on multiple (LCM)

- e How to solve rational
equations

g

® How to solve work
problems and mixture
problems

Jation (p. 451)
yression (p. 432)
Theorem (p. 472)

rm of a rational expression e How to divide

polynomials

® How to simplify
complex rational
expressions

L ST B e S A o e T

e How to prove
multiplication and
division theorems

430

CHAPTER

Skills & Concepts You Need for Chapter 10

2-6 Find the reciprocal.

1. 2

3-3and 3-5 Solve.

3. 9=6(5x—-1) 11-2(y+1)=21
5. 5d+4)=7d—-1) S(t+3)+4=301t—-2)+1
5-7,5-8 Add or subtract.

7. 262 +3x —7) + (x2 + x — 8)

8. (x2+6x+8) — (x2—3x—4)

59 to 5-11 Multiply.

9. 2x(3x + 2) L (x + D(x2 - 2x - 1)
1L (x — 2)(x + 2) (x +3)(x + 3)

6-1to 6-5 Factor.

13. x 15. x% +3x + 2

16. 162 17. 64* + Sa — 6

6-8

18. x% - 5x + 19. 9x2 -4 =0

20. One more than a number times one less than a number is 24. Find the
number. —

R R T

Skills & Concepts You Need for
Chapter 10

1.5

oyt 17

3x% + 4x — 15
29 4112

JBx2 4+ Ax

s o2 — 31

So®NOUAW N

-

ipter 10 - Rational Expressions and Equations

11

12.

13.(x — 3)(x + 3)

14, (x =3)(x = 3) or (e — 3)?
15. (% + 2)(x + 1)

16, 16x°(x — 2)

17. (33 — 2)(2a +3)
18.2, 3

2
19.%, <%
20.5, —



3 Ir — 6 3x—2) <
ACT'CEIASSESS n jl‘_ % o= Factoring the numerator
15 2 -1
'QUIZ ; I — _‘.31((‘:‘7_”%) 2=X=—1(—2+X)2—1(X—2} -Z_
= -3 Simplifying
/
1-y2 _(1-»Q+y) Factoring the numerat
15 B ),2 — 4y +3 T (y— 1Dy -3) denominator oA
. _ -y =1+ y)
H r=1r—3)
= -1 (1 .'_v_};:} ‘
9t + 14 (y—3)
2 % k= k-
P & i
i i ::
2 =
implify.
Try This Simplify
b=7 S—2a 4x — 12
g LR = € 3(2a = 95) S T ]
jnment Guide \nte,,
re 1-38 o :
tension 39-46 5 @%ﬁ Extra He[p
¢ noﬁ;"é On the Web .".
viixed Review to maintain skills. 3 Look for worked-out o
- examples at the Prentice "';_
4l Hall Web site. 2
www.phschool.com b
; 3 dx — 12 k-,
::.'j'_ 4_{_ £
& 4y2 — 2y
6. ==
Sy~ = 5y
d+17
9
d* — 49 ;
10. 54— — i 12, 22 +6+d
a+5a+6 1%+ =20 45— 12t - 16
a’ - 1 L X2+ 1
13. ©— 14. =— 15. =5
y2 + 4 6x2 — 5 8yl — 32
16. ~ 17, 05 =24 18, = -
y+2 4x* - 36 4y% — 16
e &£ A=
19, —px + 12 20, 538+5 21, B=10b+21
X xih a“+Ta+6 b* — 11b + 28

‘hapter 10

. an

Try This 4y—3
o
m + 1
d-“} 3.2m +3
3 g 22y -1
f.-2 “ By = 1)
7 x3(6x — 1)
Exercises eSS T
2x
15 i}
y 8'.321
2 _;Jaz 997
g3
3. x=3 10.552
X t=5
N.t—2

Rational Expressions and Equations

M= 19:

Chapter 10 Rational Expressions and Equations

T R T e R S A e

[ S 4
23t -9

13. a + 1
145t =1

15. Already simplified
16. Already simplified

17.
18.

[ S ST

(=2

L3
|

20.
21.

o W
[HEH=
W o

o
I
FS



2
t — 8 yeo=3y— 18 2 -4
2-8 3. L : 24. 5
2. 173 . yr—2y =15 (r +2)°
(a—3)? 5 —.15 _6-y
25. 2-09 26. 5 —% 27. T2y -4
4—2y ~12 (a — b)?
B W TR 29. = 30.
\ B 2y + 10y — 28 4x% — 1 B — a°
B
b Simplify.
E oo 2 _.1_4?.ﬂ mt =t
E L. b - a’ Tt + 49 (x — 2y) ‘a4t + 4n®
2yt — 22 . =3P —2+1) (\2 — y2)(x2 — 2xy + y%)
K B 35. T s
2y" - 22 (=1 (mdt 4] (x=y (x—-hy—w)

- pyaluate each expression before simplifying and after simplifying.

(x +3)%
29

x5 =

forx = 4

37, 38. 38 =Sfora=2

- 39, Critical Tflinking [f ¢ is a rational number, is it sometimes, always, or
=30
-3

never true that = a? Explain.

Error Analysis

Tell which of the rational expressions below were
b simplified correctly. For thase that were not done correctly, tell what error
¢ was made.
§ Rudy? _ o -7 _
R4 =4 4L = -1
1 _ 2 5
L 42, (—nt-—) =m+2 .8‘ =2y2 -2
m-— 4 16
Challenge
i Determine which replacements of x are not accepiable.
E 4y, . xt1 45. e athast. 1 S o (.
B 2+ ax+4 X +2x—3 = 9x® + l4x

T

Solve.
47. ¥ -12x+35=0 48.
:49. 6x2—x—1=0

=6 52. x—y=—6
= —14 3x +4y=—4
=4
6-8, 8-1, 8-2, 8-3

10-1

3

V=6 32 x + 2y
s 33 m2 -0

) D

=3 34, y2 + 22

¥3

: t - 3)3

. =5 gl =2 o
; : (t = Dt - 2)?
y+4a y

== 35X-5y
A 37.7:7

29. Already simplified 38. Not defined: —3

Simplifving Rational Expressions

39.

40.
41.

42.

43.

435

T

Sometimes; It is true for all
values of a except a = 3.
Correct

Incorrect; only factors can be
simplified, not individual
terms.

Incorrect; the expression was
factored incorrectly. The

correct answer is

mi=2

m+ 2

Incorrect; the expression was
factored incorrectly. The
correct answer is 2.

44,
45.
46.

Mixed Review

47.
48,
49,

U
w

10-1 Simpfifying Expi

2
=31
0,27

5

A= uiu

fa i
N
Wi Wi Uil

|
Ao

|

F"\-TF"‘\
SRS
ul
LR




E A

17' I+3_!".'3

Multiply. Simplify the product.

13, = ,m+3$5

-
+
e

=)

|
L
N
w e

ﬂx +2) gy
28k 2%
N (y — 2)
> "5 o+r00-9
Sm—1)
" (m + 3)?

m+ 3
(m — 1)2

) 25 —x2 6
S VR g

R d—3e . 3
'L 6 3a— 4

E 7
3. 5 (8x + 6)

Exercises
1,56x

12
o

)

=]

“c2d
ax+ 7)
Ty
=y

M
i

b3l

<), :
ol

) 10-2 Exercises

2,

10, 3.

12.

14.

16.

18, %

20.

22,

28, ==

30.

32.

34. 5

6(m — 3) 4m?

5,250+ 2)
afa + 1)

3(x +4)

2{x = 1)

19 228

10.

AT
A - o, AL TN
(@t + 1) - 1)

‘ntﬂ"?e
ﬁ} Extra Help
\%ﬁ On the Web

Look for worked-out

examples at the Prentice

Hall Web site.
www.phschool.com

102 Multiplying Rational Expressions 437

t3
‘I?. __2_-__ * ....___t._. —
(2 = 2)(t - 3)

L
18.5=1
19.5%2

By =1
21.%=3

a— 4
22.82¢
24, 12m

3. PRACTICE/ASSESS

LESSON QuUIZ
Multiply and simplify.

Assignment Guide

¥V Core 1-47
Extension 48-52

Use Mixed Review to maintail

26, (x + 1)(x +3)?
27 s
28. .1.?.«3

29, 22X

30, 5
31, =5
32, -2

33. 14x
34. 16¢

10-2  Multiplying Rational Expressi



“XeirCciSesS
N.ALS

=2
3o
t+2
9. (a-3Xa+3)
a(at 4

Lo

9. e
A

1o- 5—(\“;)
V=L

'\. ()( -—2 !X'\'D)

(K- X+2)

2. (¥ - 2)€+2)
({:"3 3 + 1’3)

b 1 A ~ -
A cord of firewood is a stack that is
8 ft long, 4 ft high, and 4 ft wide.
How many cords fill a woodbin
that is 12 ft long, 4 ft high, and 2 ft
deep? How much would it cost to
fill the bin with Warne's firewood?
(See Exercise 65.)

Multiply. Simplify the product.

35, ¥*=3x—10 x =2 P I LS8 TR
(x—2) X =5 =4 tt -3
5 5 5
37, &2, _a*—3a 3, =+ 10m = 11 g 4 4
a“ @t +a-12 mt — 1 ;?—:TJ‘
39 _ 4a®  3a-—6 40 Sut+ 5, 02— 4y 44
3a° —12a + 12 2a ) O
4 _ 2 4 _ 2
U i iy 42 £=L.6+0
X 1 x+4 =81 rr+1
=223 2-2%+1 P+ 43 y2 44y 4
gy, L3y i 4, LD ¥ rdyig
=1y ©—dt+4 (y+2)° y +8y+ 16
m:—n® 2m?>—5m—3 at = b4 242 — gh — 32
ds. 2m + 1 m + n 46. 2ab _‘—a-_z f—_‘bT‘__ _
- —4x2 —9xy —2y2 -1 ;
’ x+ 2y 4x* — Jy— _y2
48. Critical Thinking  Find two different pairs of rational expressiong
whose product is 84+ 16a = 24
a” + 13a + 40
Challenge
Determine which replacements of x are not acceptable.
49, —=* + 1 50, — pe= g -
x* +4x + 4 e dDgr=i3 5
nlll x2 —4 ;-
51— : 52.
x — 9% + 14x x + x% - 6x

Mixed Review

LetA = {-2,0,3,5},B=(0,1,2,3,4},and C = {-3, —2, 0, 1). Find the g

following. 53. AUB 54. ANC 55. BNnC 36 AUB 91

Solve. 57.x*—4=3x 58.2)2-6y=-4 59.3¢>°-5=2 68,

Solve each system. 60, x — %y = =2 6L 2x — y =4
3x +2y =10 x4+ y=7 8283

Solve. 62.|y+2|=5 63.|2y—6| =16 64. [3x +4| =13 93

65. Warne’s Firewood Sales delivers and stacks seasoned firewood. A half
cord costs $65. One cord costs $110. Assume a linear relationship fits
these data using the ordered pairs (cords, price).

a. Find the linear equation for the data points.
b. Use this linear equation to find the cost of S cords of firewood. 7-7

438 - Chapter 10  Rational Expressions and Equations

45. (m — n){m = 3)
(a + b)?%(a — b)(2a - 3b)

i 2ab
T o
Al 7
48. Answers may vary. Possible
2{a+ 3) 4fa - 1)
answers are - F R B
8a+ 24 a1
or g5 g =gt
49, -2
S0 s

hapter 10  Rational Expressions and Equations

63. 11, =5

64. 3, - .13_"'.

65. a.y=90x+ 20
b. $470

Mixed Review

53. (~2,0, 1,2, 3,4, 5]
54, (~2, 0}

55. {0, 1]

56. {~2, 0, 3, 5)

Ty

58, 1,2 ' ~
59.3, -1

60. (0, 5)

61. (4, 4)

62. 3, —7

Photo caption: 3 cord, $87.50
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1ent Guide
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ed Review to maintain skills.

xereises

2

35
pi Ha
7, 15

apter 10 Rational Expressions and Equations

nte,

‘s Extra Help
# On the Web

IJO
Look for worked-out
examples at the Prentice
Hall Web site.
www.phschool.com

’\,\Fﬂﬂq,'

X}
‘:Nlﬁ—-c"'

(4 st

Practice

' Multiple Choice

| Choose the best
| answer.
[ 1. Simplify.
4 =1 12+ =1
92 -1 1062 —9x+2
| 8)(2_-]_:__5)(4—1
15%% — 11x+ 2
8x2 + 2x — 1
B 1552 - 11x 42
] BxZ +2x — 1
ICo15x2 4 1t 2
{ Bx2+2x—1
D 15¢2 - 1x~2

2. Simplify.

{ 15x% + 22x + 8

122 —x—6
-1

dis

i B

|G 574

! x2 =1

| H XT 220+ 4

,3 DL A

2= 1x =1

£ B

1. B; Algebra 12.0,

13.0

2. G; Algebra 12.0;

20%%2 = 11x =3 |

A

'1_6:3 'E)I(eiéises

Divide and simplify.

1._

T

I T

&

17.

19. ol T Je

21.

23, &£+ L3xt L

25.

27.

29.

32 +
¢t +10g +21 (Cz + 2¢ — 35)

¢t =2 — 15
2
[l AL e
9= Zgrs

(t +5)3 L+ 5)2
(t-5°" (t-5)°

. (52 (457

33,

(b - 3)4 N (B‘%_?)S

13.0
440 Chapter 10 Rational Expressions and Equations

10. —].24‘-' 4.( = =6+ 2x

e - 12
12'1'_3_:_45 12

14 .\'2—]+.1’+.1

X x—1
16 43 =8l L—Q_
Ty+2  y -4
18, X =3 s $%—25
2x 4\'1
17 34x + 51
P (-
20. 5=10 T 3x - 6

22 x2 —x—20 kY xzj— 10x + 25
"4 Tx+12 0 x*+6x+9

2, =505 6 . (g2

3
1
—_
—
|
(]
—




- B i
. Dpivide and simplify.

; 2a% — Sab . 2 _ asp? 3a2 — Sab — 12b% . 2

38, “—35 (4a 25b%) 36. - (3b ab)

. = 3x2 = 2xy — ¥ | ) 2

: , — 2g) + EF =44 STRE L B +dxy +y

: 3. (x — 2a) ax + 24° 2=y (3% et IF)
| = ,J 2 o

4 2—-82+16  (z—4) y< — dxy 16x2y2 — y*

3 e —— — 40, xy - — b e

B e 16 2+ A Y o T e —3xy - )

_' 41. Critical Thinking The volume
: of this figure is @ — 3. What is its
width?

| Challenge
b Divide and simplify.

R-xtxy—y xX+2y+y

o

Z+6x—7  4dx+dy
B o +3y+3 x4 2ry+ -1
= 43, = Y )
s 9x X x

: I S 3 2 e

: y2+5y+6 3y +6y° . ¥y -y

_44-( 2 T e )*z_ 7
¥ y y 12 v 2y 8

B ot -8 | a+3b . g+ 6ab+ b
' Pc — 6abc + 9b%c a* + 9b° (a — 3b)?

filkad Review

" Determine whether the graphs of the equations are parallel.

- W2 -3y=9 47. 4y +9=x 48. 6y — 21x =5
; 8x + 4 = —6y 5+ 2y=8x 8y —5=28x 78
'Detcrmine whether the graphs of the equations are perpendicular.
£49, 5y = 2x — 10 50. 4y + 1 =3x 51. y=x+3
: 2y +5x=2 3y —4x=3 y e =—3 78

{ Solve for the indicated letter.  52. Q = ’T—v forv 53. §=Gforc 37

BSoive. 54 2v+ y=—1  S5.2x+3y=8  56.9y—16=1lx
S—y=4x 5y —x=22 5x+1=2y 8283

ESolve, 57. 922 —81=0 58 2—2c=35 59.[2x +3|>5 6594

). Steve is half as old as Stacey. The sum of their ages five years ago was 8.
How old are Steve and Stacey now?

10-3 Dividing Rational Expressions 441

5 S i T

Exercises x(x2 + 1)
4.3y =1
R T G 3
(c = 3d)(2a + 5b) a0 3 12
36,21 Yy = 1) 54, (3, ~7)
b
45. a — 3b 55. (=2, 4)
:7.1 1 & 56. (1, 3)
8. (x+ y)? Mixed Review 57.%3
(z + 4)3 46. No o8 hh
39.——-ﬁl3 47' e 59. x > lorx < —4
-9 ’ 60. Steve is 6 years old.
40. x 48. Yes i
Stacey is 12 years old.
41,072 a3, TeF
‘a+bh 50. No
] i
24, 51. Yes

10-3

Dividing Rational Expres:



dm+5 _ 2m-—1 2,"2

Try This Subtract and simplify.

| g e,

¢ over the common denominator.

; 2a
1.

U||

3, B

/ a—1 4 .8 —13g
-2a+1 a-2a+1

Try This

2(im + 3)
m=1

d.
ey+3

+Ay =3 _
m-—1 y+

6.

8.

10. t——>

14. ——

16.

20,

22.

\*2—%—1_2
+

s

3 Anv number of expressions with common denominators can be added or
' subtracted by adding or subtracting the numerators and placing the result

\nte,

3
.%*?,- Extra Help

% On the Web

o
Look for worked-out
examples at the Prentice
Hall Web site.

6m , 8m www.phschool.com
1 1

18xy  1lxy
7

10x _ Jx

—6m ., m—10
m-—15 m-—35

b~ b+2

2+3_10x-7

X — X — e
5—3;)

m+9 —-4dm-—6
18'm+3 m +
2+ 6 , 3z2+ 192 + 19
i i T 25
4y2+2y —3 3y2 -2y —4
Sy +1 S5v+1
dm—3 m—=1

24.

2 2 -~
m-+ 3m— 4 m-+ 3m— 4

10-4  Addition and Subtraction: Like Denominators 443

g, 3X 16, =2

i 4 sy 4 4
PRAC Sl 7. 5+%

. —;t;'lr?2+ 2) 18.5
M5 {5, pralln 8
e 20, 3z + 5
10, —m 2= x = 1)

b+ 2 21. ks FOCe R

‘I‘J‘y2—6 iy et
12, X2 ‘IDx2— 10 22,554

; X =

Ba <1 Biiari” (- hewt) G
1wy BTG =T
14.1 «2{2m = 5)
1552 28, G B =)

3. PRACTICE/ASSESS

LESSON QuUIZ
Add or subtract and simplify.

1,—35’—‘-1-"
4x
5
oy A
“2ZET T 22T
4
2artapiy
32x2-n5x—3 X2+ x + 1
X =i X+ 1
3x&4 by 44
X +1

Assignment Guide

¥ Core 1-34
Extension 35-37

Use Mixed Review to maintain

10-4  Addition and Subtraction: Like Denominatoi



Illto,»

@E Self-Test
\s,,,o On the Web

Check your progress. Look

for a self-test at the

Prentice Hall Web site.
www.phschool.com

444 Chapter 10 Rational Expressions and Equations

275

28 25

29. 2x2 e s _4?%._3

2(3a — 4)(a + 3)
TR S

+:10
Y e el )

hapter 10 Rational Expressions and Equations

RS

B
Add or subtract. Simplify.

g e
25, 4a+5  8a-4 5 26, =3 4
3z+3 g>—2a; 6 .,
27. aF2 T a¥2 Ta+d 28‘!)1—4
29_x3—3.r‘2_._‘.r~4+._1_—x+1

x-—73 =1 ST |

3{'_«1(32+2a—3_:_az+2a =1 I_az-rﬁa—ﬁ

3a ~ 4 3a + 4 Ja + 4

31 ¥ =3y  3y% + 4y _y? + 3y

* 2y + 1 2y +1 2y ¥ 1

7 L Lo TP A" Ay
P 6 2p°+5p—3 3pt+p—4

32‘3;)*34_ 3p + 8 - 3p+38
33 3x2 + 4x — 12 Sx2 —2x — 6 —14x2 — 4x + 2

" Bx+H(x—-1) (%x—é&)(r— ) (Bx+4)(x—1)
34 1062 + b — —8h2 — ?b

1262 — 5b
* (5b + 2)(2b + 1) (5b+2)(2b + 1)  (5b + 2)(2b )

35. Critical Thinking The
perimeter of the figure at the
right is 2x + 5. Find the length
of the missing side.

Challenge

Simplify.

% 2 2 . 1 \
2-5x-2 3x+1 x-2

o 3 Srill -1 _6x+d

37. 353 -3  4+x 3-x

Mixed Review 4 3

ﬁxzy 39 m?' = '26'

impli 27 4 == —312)4
Sm}]ﬂphfy‘ 38. 3, am 124 40. = g 41, (—3t9)
42 4526
a2 (%) 43, (72%)
44. (—3ab)? a5. (S 5.0,52,1041
Solve.  46. Find two numbers whose sum is —2 and whose product is —24.

47. The difference of two positive numbers is 2. The difference of the squares
of the two numbers is 40. Find the numbers. -6

4p —'5 it Bl ?
‘3p %8 g
2(2x ~ 1) 41.81¢%
o 8
3(5b - 2) e
5b+2 43 m*n'?
35 Lot 10
e 44, 9a%h?
X
el T | 45,92
37 . 302 ¥
"X+ A)(x—3) . 46. —6,4
Mixed Review 47. 11,9 7
38,27
-6
39,0 -6




e : [ 10 |
|ICE/ASSESS R S S . Factoring out -
=3 S-k"Fk-3 k=% 9 OUt ~1 becg
5. i 5 k- 5) the denominators 4,
additive inverseg .
‘M of 3ab? and 6a%b. =z 2 - kz 5 :_i Multiplying by a form
= ~1{k = 3) togetthe LCD k-5
M of 2x + 4 and _ K =R
& ] k-5 k-5
=1) _K2+2
ct and simplify. k=3
Try This Add or subtract and simplify.
. 3x ¥2 3 X3y ! I
s = e T i Lords b
; I35+ 10 i i o = ) > o+
ﬂ ﬁ%ﬂﬂ E H_ ! sty e e gt
| i Weer: o Luxira tielp 2 H
s - N8E7 o the Web 10-5 Exercises
2x + 4 3 uon?
e 2 Look for worked-out
ek | examples at the Prentice A
Hall Web site. Add and simplify.
1t Guide wynphesheolicom a? | 3q2 8y . 2y 4c . 8¢
1'7+8 2.101‘5 3.1—-—5‘
: flexible scheduling, this o =
be split into parts.
9, 35-47 4243 5 444 6_()_5_;,3?_
on 73 ¥ X x =
-18, 48-56
’ 3 3 2 2 3 2
71,72, 74,75 S Tgts ¥res e e 9(4.1.4_?
34, 57-70 it
on 76-78 Subtract and simplify.
N feg ] 4+ 2 -4 ¥=195 _ 3yl
Review to maintain skills. 10. 5= = %5 1L 455 =4 I T
x—1_2x+3 _2x+1 e
13,4 = 14. 2 5 15. 3x — 35
2 __ 3 Xt+do. X X __x-—3
16. 7535~ @x 17. Y= - x%3 8. 775~ 7%
Find the LCM. S
19. ¢?d, cd? 20. 2x?%, 6xy
2L x—=y, vty 22, a—5,a+5
23. 2(y — 3),6(3 — y) 24, 4(x — 1),8(1 —x)
25 L4200 =2 26. x+3,x—3
27. x2—4,x2+5x + 6 28, x2+3x+2,x2—4
29, 3 + 42 + 41,12 — 4t 30. 33 — y&yt — y?
3L.a+1,a>-1 32. x2 — y4 2% + 2xy + y?
33. m2— Sm+ 6,m* — 4m + 4 34 2x2 + 5x + 2,2x* —x - 1

448 Chapter 10 Rartional Expressions and Equations

R R S R R R T

s AU A 13, -2 13 22.(a — 5)a + 5)

X 14,95 2x 23.6(y — 3)ore(3 = y)
Bt R E 24.8(x = 1) or 8(1 = x)
7 g i5, X% = 7) 25.(t+ 2)(t'= 2)

e T 2) T et 26. (¢ + 3)(x ~ 3)
SR/ REEN Ses 3y 27.x + 2)(x = 2)(x + 3)
& (:’1_ 1_];)( +° 1) 16. Ax(x. + 5) 28. (x + D — 2)(x + 2)
A B4 P, e a5 (¥, i ! 2¢ 24
% 3x(x+ 1) 17 3‘;:73 29. t(t + 2)%(t — 4)
{0.=xX=4 i 30. 2y + Dy = 1)
S 4g. 2 = 3) 3@~ Da+ 1)
11248 S 32. (x +P2x — y)
A 19.cd ' 33.(m — 2)%(m - 3)
25 20, 6x%y 34 3
N et 200 = D2xe + 1
21. (x — Y(x+ y) x ) )(. % )
iter 10 Rational Expressions and Equations :




'x—_l (A‘—i)

2

4a i 3a
F 4l 5,10 T 102 - 20

_‘ Find the LCM.
. 07, 8x2 — 8. 6x2 -

Exercises

37
35. 4%

3p. 2y i

37. € +3cd = d?

38, 4t +'5

39, - -1

40,20 + 5)

o e
4. 10{a — 2)

__x 1
43'12r2_\‘+1 x>+ 5x + 4
_— Th —
b 5 2 =b+ =7 46. —*
v 9 2z
48.1,_:;_'::;__'_}‘, 49:_1
51 —o% sy
x*—-16 x+4 2 =2
g8 o B S
N e 55. — 4
& Add or subtract and simplify.
- —5 T
)
E ¢+ 2 sy
59, 4x +2..{ iR - 3t
3xt x°t
1 it S s 5
y -1 16 - y°
s x—32) 3x-—-1)
e g
65 5% —— — 2
Fo o b O R s i b

44 7—+2 3

a“+a—-2 a" —4da+3

1 2 4
=% 4. 7=3 ~3—1
3z _S5x _ _4
z+1 50'12—9 +3
D 53, 4- _,_3 :
2t — 2 str—5hr D=
o e - 36. ?41’ T I
x—4 X =25 %S
8 S5x +3y 3x-—4y

’ 2.1'2_v xy?

= N
60. v ¥5~%-3
g3 - Pp—]
62‘a—5 5—-a
= =

64. 1 2 R ¢ ¢ St A

me—25 25— m*
66. x 3

P+ 1lx +30  x2+9x + 20

3 12x + 6,and 10 — 10x
£ 68. 9x3 — 9x2 — 18x, 6x° — 24x* + 24x3
£ 09, x5+ 2x4 + x3 243 — 2x,5x — 5

B 70, x5+ 4% + 4x3,3x2 - 12,2x + 4

10

pilE L

A2 g
xR Bk
"(x o+ 1Ax D)

ol g 14 AV py SR,
44. (a'+ 2)}a= 1a-3)

2(5-2)
i R 2 o

49

5 Addition and Subtraction: Unlike Denominators

50. 25
e = }ii'_';?z"%f' )
52. 2%3{.5_:___5.3]..}.
53. b5 = 1f
i
54, (s_;___g_:__.s_}_(_?___ <
55. o fi%}lxﬁgdl
56 e a S
57, 522

10-5 Addition and Subtraction: Unlike Denomin

449

59,

60, -
61.

62.
63.

64.
65. /=

66.

67.
68.
69,
70.

bx2 + 13xy + 3y?

2x2y2

Ax2 = 135 + /9t
3xit?

2(x ~ 20)

GENKx T 3)
ALY o T
{x + 4)(x+8)
120(x + 1)(x = 1)2
18x3(x — 2)2(x + 1)
,|0X3(x 1. 1.}2(’,{ = 1)
6x3(x + 2)%(x — 2)



Jupiter and Uranus revolve
once around the sun about
every 12 and 84 years,
respectively. How often will
Jupiter and Uranus appear in
the same position in the night
sky as seen from Earth?

450 Chapter 10 Rational Expressions and Equations

el

Exercises
1. (z+ 62)(22 =3)
z-—4
—2(y? — 5y — 30)
y-3)°(0+3
1124 = 2222 + 6
(222 - 3)(Z% + 2)(2* - 2)

72.

i)

74.
75.

(o TR 1
a-bta-b
Answers may vary. Example:

Sx2+y 2xyty
X2 +yr x2+y?

76. 24 min
77. Every 60 years

aapter 10  Rational Expressions and Equations

R

e
ity

Add and simplify.

5 4z 2 .
71. _3q 1 3__ + 2 72. _‘1_—‘-__( - __-l_‘r' + ﬁ._._
o A p i 3~y
322 2 =3
T3 22— + = 452 o 1
el ST ke i el
74, Write 4 = ’;; as the sum of two rational expressions.

2

v e A s 18 o Sxt - 2xy s :
75. Critical Thinking ~Write =5 — 5~ as the difference of two ratiopg)

expressions, such that y occurs in the numerator of each expression,

Challenge

76. Two joggers leave the starting point of a circular course at the same time.
One jogger completes one round in 6 minutes, and the second jogger
finishes in 8 minutes. After how many minutes will they meet again at the
starting place, assuming that they continue to run at the same pace? ;

The planets Earth, Jupiter, Saturn, and Uranus revolve around the sun aboyt

once each 1, 12, 30, and 84 vears, respectively.

77. How often will Jupiter and Saturn appear in the same position in the
night sky as seen from Earth?

78. How often will Jupiter, Saturn, and Uranus all appear in the same
position in the night sky as seen from Earth?

Jupiter Saturn

Determine whether the graphs of the equations are perpendicular.
79. 4y = 5x + 2 80. y +3x=4 8L 6y +4x =11
8x =3 — 10y 2x =5 — 6y 21 — 15y = 10x 7-

82. |11x| = 121 83. 3x — 5| =4

Solve and graph.

84. |9x| = 108 85. |2x — x| >0 86. |x —1| =35 94
ST 2 + Ja + 12 52 —.25 =
Simplify. 87, “5l 42 88, W-B g9 Y= 101

84. {x|-12 = x =12}

78. Every 420 years

Photo caption: 84 yr e
=12 0 12

Mixed Review 85. {x|x # 0}

d3ees A . g

80. No 0

81. No 86. {x| -4 = x = 6}

82. {x|x> 11orx < —11} «-k_:—l—: :(:J: —t 4—g+-

o g7.at4 :

—11 0 11 s Ee <
88.3x — 5

83. {xixz?,orx-s%} 89. -3




it
@} Extra Help
&S On the web

Look for worked-out

A examples at the Prentice
- Solve. Hall Web site.
' : ) www.phschool.com
i+ 3= 2. 3+%3=3% P
2_5_1 FemZil
33767 x 4 3-5%%
1,11 B = : .
56+8=1 6. g+i0™ 1 Practice |
u = i
Y o F B ok Multiple Choice
¥ _ 4 _ ¥ B Choose the best
£ 9.7-7=0 L Sl answer. i
P 3=-6-1 12.4-5-1 1. simplify. |
’ ) 3x Cyibxiad o Ty
2 e Xt X CExHD
4 < T iy Ty e -
13‘3_r+x_1 14'4Y+.\ 1 A 16
B9
3 redoad pi=2 _3
E15. 255 =4 16. ;7538 cBxt8
3 15x + 8
E 2 _ 1 o5 el | D xG3x+2)
Bl +1 " x—2 "x-1"x+2 1
' ] v x 1 I 2. Solve for x.
;.19'3_m=6 20§—5=§ E'__S_'___B""'=X26
fixa2  x—2 -4
] 4+l xe=1 Sl i AT L ' F =0
R s - =] 2, k- 1
1 w . N c] x-—%%or—ﬂ)%
3 a— = & X — L =
b2 45574 24 £ =3 Fro et
3 i
Bigc z—1_ 4 x=7-._2 | J x=%or6}
_zs'x—:'s__r—ui 26. y=9=%-9 8 #
- 2 s 3 _4
U 2. 733 %
i 2=3 . =1 2b —3 _2b+1
o 1=4- 551 . 351 - 3
3 . i 1 = ?]. 32, 4 3 "23 = 1
; ¥+3 x=3 x99 x—3 =9 +3
_.- . P 34 5 30 _ 1.& Algehra 13.0
B x+4 x-4 22-16 "y-3 #-9 p 25: Algebra 13.0;
.0
10-6  Solving Rational Equations
R
Exercises 11.3 23. i??
.z 12.2 09
13_.]11 B2
2. % 23, 25. No solution
3.—6 8.9 26. No solution
4 40 15.10 27. -5
AN T 16.5 28. —16
. 5% 17.5 29.5
13
E s 10 2 30. 4
. 7__4: iy 19.5 31 1
8.-3; 1 20.3 & _
9.4; -4 21, —1 32. No solutfon :
10.5; -5 DD 33. No solution

34.2

453

3. PRACTICE/ASSESS

LESSON QuIZ
Solve and check.

o i L

1.3 2—1
LIS

S

2.x+32=6
xi=o coriX =5
 tbcni - T

o A s
Xx=2 or x=4

Assignment Guide

V Core 1-42
Extension 43-46

Use Mixed Review to maintair

10-6  Solving Rational Equati



Rerc(ses
5.

e

()

el

Z0
n.o.
|0 2~

yz

" ye

w
W

_ a’bia + |b)2 — a2b?(a — b)?
= 22b%(a + b)2 + a%bi(a - b)°
el sk el
(a + b) + (@ — b)

_ _ 4ab 2ab

T &t bl

ter 10 Rational Expressions and Equations

Solve.
< s
35, 4 _-Zy=3_3
y—2 y -4 y+2
1§ == x 4 x+ 1 2x
x“+3x—4 x“+6x +8 x+.t—2
37 2a+ 17 . i 4a — 1
‘82 —2a—1 2*+5a-3 4a°+13a+3
v _y—02
38, 5307~ 12=yF02
39. ﬁ"'l W - - <
=4 x + 2 2 —x
_gati3d
40. da 3_u+l

41. 14x —-32 - 9x:7 8

42,

2

43. Critical Thinking Solve the equation 8 4 = £usingan
g q x y

problem-solving strategy.

Challenge

44, Solve. - —”—4 et L
9

.-| =

45. Suppose ! = fand r

46. Suppose x = E-‘b

Mixed Review

N.

Multiply or divide and simplify.
x+3 .4

48. s 9 33

Solve. 51.12x—1| =3

§3. x—3<—-TJorx+1>1

55, 11 — 8y <6y + 39

: _ _ab
bdndy—a_

xZtyw ttr
", Show that yo—xw _1-1r
2 el
yo = u
5 Show that 5———=5 = 22ab 3
y“+x° a"+b

5 (x+1)
3a — 1) i v AT 10 2
e T T 50: —71 5 10-2, 103
2. |x—3| =8 9394

54, x —2<3orx+4>11

56. 3 — Tx <9x + 67 44,92

57. The difference of two numbers is 4. Five times the larger number is
fifteen times the smaller, Find the numbers.  §-0

454 Chapter 10 Rational Expressions and Equations

Mixed Review
(K + 1)(x — 3)

270x ¢ 1)2
49.%

50. 5 )
Sli=2,3

52. —5=x=1
53. x < —dorx >0
54, x < 50rx > 7

55, y > —2
56. x > —4
57. 2,6




'Int.,_%“
TICE/ASSESS . @™ Exa Hep
nz = 2= On the Web

:an be emptied through either Look for worked-out A
sipes. The first pipe empties examples at the Prentice e 3
¢in 4 hours, The second pipe Hall Web site. | oLV :

/the tank in 3 hours. How long wwaw.phschool.com

' 10-7 Exercises

1. It takes painter A 3 hours to paint a certain area of a house. It takes

ike to empty the tank using painter B 5 hours to do the same job. How long would it take them,
pes? i working together, to do the painting job?
. By checking work records, a plumber finds that worker A can do a ce"lain"'

5 2

job in 12 hours. Worker B can do the same job in 9 hours. How long

would it take if they worked together?
nent Guide : y . . .
. t e 4 v pipe b
1-16 3. A tank can p‘ filled in 18 hours b.y pipe A or in 24 hours by pipe B. Hoy
+sion 17-20 long would it take both pipes to fill the tank?
red Review to maintain skills. 4. Team A can set up chairs in the gym in 15 minutes and team B can set yp %
: the chairs in 20 minutes. How long would it take them, working together.

to set up the same chairs?

5. One car travels 40 km/h faster than another. While one travels 150 km,

the other goes 350 km. Find their speeds.

6. A person traveled 120 miles in one direction. The return trip was e
accomplished at double the speed and took 3 hours less time. Find the

speed going.

7. The speed of a freight train is 14 km/h slower than the speed of a
passenger train. The freight train travels 330 km in the same time that it
takes the passenger train to travel 400 km. Find the speed of each train,

8

The reciprocal of 4 plus the reciprocal of 5 is the reciprocal of what '_'.
number? 5

=
.

The sum of half a number and its reciprocal is the same as 51 divided by
the number. Find the number.

10. The additive inverse of a number divided by twelve is the same as one
less than three times its reciprocal. Find the number.

& 11. Kirsten can type a 50-page paper in 8 hours. Last month Kirsten and
Courtney, together, typed a 50-page paper in 6 hours. How long would it
take Courtney to type a S0-page paper on her own?

12. Two road crews, working together, repaired 1 mile of a road in 4 hours.
Working separately, one of the crews takes about 6 hours to repair a
similar road. How long would it take the other crew, working alone, to
repair a similar road?

13. One machine in a print shop can produce a certain number of pages twice
as fast as another machine. Operating together, these machines can
produce this number of pages in 8 minutes. How long would it take each
machine, working alone, to produce this number of pages?

458 Chapter 10 Rational Expressions and Equations

AT
t T

STERIREUE NN

Exercises
15h

5= h 13.12. min, 24 min
2
104 h

= 0ol

: 8%’- min

.30 km/h, 70 km/h .

20 mi/h 3
. p: 80 km/h, f: 66 km/h
3 % or 2%

[r= T e R B e o

.%x + i =21 x=100r -10

hapter 10  Rational Expressions and Equations 7




-

- 14. One watering system needs about 3 times as long to complete a job as
another watering system. When-both systems operate at the same time,
the job can be completed in 9 minutes. How long does it take each system
to do the job alone?

- 15. It takes 10 hours to fill a pool with water, and 20 hours to drain it. If the
pool is empty and the drain is open, how long will it take to fill the pool?

. 16. It takes 8 hours to fill a tank with a particular chemical. Without
_ treatment, all of the chemical in the tank would evaporate in 12 hours.
If the tank is empty to start, and the chemical is not being treated as it
enters the tank, how long will it take to have a full tank?

17. Critical Thinking In Exercise 16, suppose it takes 9 hours to fill the
tank. Without treatment, how long will it take to fill the tank?

: Challenge

- 18. A carpenter can complete a certain job in 5 hours. After working on
the job for 2 hours, an assistant helped finish the job. Together they
completed the job in 1 hour, How long might it take the assistant,
working alone, to complete a job similar to this one?

- 19. Dr. Wright allowed one hour to reach an appointment 50 miles away.
After driving 30 miles she realized that her speed would have to be
increased 15 mi/h for the remainder of the trip. What was her speed for
the first 30 miles?

Together, Michelle, Bernie, and Kurt can do a job in 1 hour and 20
minutes. To do the job alone, Michelle needs twice the time that Bernie
needs and two hours more than Kurt. How long would it take each to
complete the job working alone?

S

B [Wixed Review

. . 5 . — 2 i
E Add or subtract. Simplify. 21 2= 12 + 3; = ll 22 T—Lj + Tt‘ 3 33
P 5 x2-6x 3x+5, 1 A g, T :
T T A 51ty og 104105
E Solve. 25, m? — 5m = 14 26. 97> = 16
27. x> +3x2+2x =0 67

~ Solve.
- 28. On a test of 88 items, a student got 82 correct. What percent of the items
were correct?

£ 29. On a test of 88 items, a student got 87.5% of them correct. How many
items were correct?

3 30. On a test, a student got 72 items correct, which was 80% of the total
number of items. How many items were on the test? 3-70

5

i
E

10-7  Using Rational Equations 459

Exercises ; Mixed Review
- 14. 12 min, 36 min (8x — 3)
i 15.20h 21551y
L 16.24h 59 0t 9)(X +2)
& 17.36h SR
e 18.21h 23.x — 1
L5, AR
2 19.30 420 _ 1. 45 mi/h 2 HF D=1

20, Michelle 6 h, Bernie 3 h, Kurt PA R e

k- 4h 26.2, <2

= 27.0, =1, =2
1 28. about 93%
29,77

g 30.90

10-7

Using Rational Equatior



Try This

a. A 280 mL solution is 20% salt. How much water should be added 1
the solution 14% salt?

ICE/ASSESS

ma

has 5 liters of a certain i b. A grocer wishes to mix some nuts worth 90¢ per pound with some nuts
1at is 70% salt. How much ¢ worth $1.60 per pound to make 175 pounds of a mixture that is worty
uld be added to this solution $1.30 per pound. How much of each should she use?

new solution that is only
nte,,

ﬂj?;ﬁ Extra Help " ’- FEm e
t;;ﬁ On the Web 10-8 Exercises

nt Guide e Look for worked-out

11 ;3_ examples at the Prentice A

an 12, Connection Hall Web site. 1. A lab technician has one solution that is 60% chlorinated and another jjas
. o i www.phschool.com is 40% chlorinated. How much of each solution is needed to make a 1001,

Review to maintain skills. p solution that is 50% chlorine?

i L

2. A 50-gallon barrel of milk is 6% butterfat. How much skim milk (no
butterfat) should be mixed to make milk that is 3% butterfat?

3. Multi-Step Problem  Solution A is 50% acid and solution B is 80%
acid. How much of each should be used to make 100 milliliters of a
solution that is 68% acid?

a. Copy the table below. Write labels for the table.

462 Chapter 10 Rational Expressions and Equations

iR R e

e s R T S T e e S S S PR R S T

Try This 3.a,b,d. [ Amt.of | % | Amount of
a, 120 mL solution | Acid | acid
b.75 b, 100 Ib Soln. A X 50% | 0.50x
i : Soln. B 100 — x |80% | 0.80(100 — x)
Exercises Final soln. | 100 68% | 0.68(100)
1
1.1 100 — x | 40% | 0.40(100 — X) | ¢. (Percent acid)(Amount solution)
50% 0.50(100) | e. 0.50x + 0.80(100 — x) = 0.68(100);
50 L of 60%, 50 L of 40% . AOmLofA, 60 mLofB
2. 6% 0.06(50)
0% 0
50 + x 3% 0.03(50 + x)

50 gal of skim milk

ster 10 Rational Expressions and Equariom




- Twy

b. Let x be the amount of the first solution, Complete the columns that
show the amount of solution and the percent of acid.

¢. To find the amount of acid in a solution, what two quantities must be
multiplied?

d. Write expressions that show the amount of acid in each solution.

. Write and solve an equation to answer the problem.

e

4. Multi-Step Problem  Seminole Dairy Farm has 100 gal of milk that
is 4.6% butterfat. How much skim milk (no butterfat) should be mixed
with it to make milk that is 3.2% fat? '
a. Copy the table below. Write labels for the table.

- b. Let x be the amount of skim milk. Complete the columns that show the
amount and the percent of butterfat.

¢. To find the amount of butterfat in a solution, what two quantities must
be multiplied?

d. Write expressions that show the amount of butterfat in each solution.
e. Write and solve an equation to answer the problem.

5. A solution containing 30% insecticide is to be mixed with a solution
containing 50% insecticide to make 200 L of a solution containing 42%
insecticide. How much of each solution should be used?

6. A solution containing 28% fungicide is to be mixed with a solution
containing 40% fungicide to make 300 L of a solution containing 36%
fungicide. How much of each solution should be used?

7. The Nut Shoppe has 10 kg of mixed cashews and pecans, which sell for
$8.40 per kilogram. Cashews alone sell for $8 per kilogram, and pecans sell
for $9 per kilogram. How many kilograms of each are in the mix?

§. A coffee shop mixed Brazilian coffee worth $5 per kilogram with Turkish
coffee worth $8 per kilogram. The mixture is to sell for $7 per kilogram.
How much of each type of coffee should be used to make 300 kg of the
mixture?

9, Northern Maywood voted 60% to 40% in favor of a water project.
Southern Maywood voted 90% to 10% against the project. The project
passed 55% to 45%. 1f 5900 people voted, how many were from Southern
Maywood?

e T e

c. (Percent butterfat)(Amount)
e. 0.046(100) = 0.032(100 + x);
43.75 gal
5.80 L of 30%, 120 L of 50%

10-8 Mixture Problems 463

Exercises
7.6 kg of cashews, 4 kg of
4. a,b,d.| Amount| Percent | . Amount ‘] pecans
(gallons) [butterfat| ~ butterfat | 8,100 kg of Brazilian coffee
{gallons) ] 200 kg of Turkish coffee
Original 100 4.6% 0.046(100) | 9,590 from Southern Maywood
solution
Skim milk | x 0% 0
Final [ 100 + x| 3.2% [0.032(100 + %)
Lsolut':on i ]

10-8

‘Mixture P.



10. An employer has a daily payroll of $1950 when employing some e :
at $120 per day and others at $150 per day. When the number of 5120
workers is mcrea‘;ed by 50% and the number of $150 workers is
decreased & 5, the new daily payroll is $2400. Find how many Workers W
originally employed at each rate.

11. Critical Thinking In Exercise 9, suppose that the project faileq 45¢
to 55%. How many voters were from Southern Maywood?

Challenge
12. Boitle A, containing 12 L of 15% acid, is combined with bottle B,

containing 3 L of 25% acid. Bottle C is 26% acid. How much of each
solution is needed to have 24 L of a 20% acid solution?

Mixed Review

Solve. 13.|x +3| =7 14. [2x — 4| = 16 15. |4x| - 5 = 1918
16. 8 — [x| >4 17.3x-4/=13 18.[5x—4| +3<-19 030y

19. A collection of dimes and quarters is worth $13.85. There are 83 coins ip
all. How many are dimes and how many are quarters? 8-6

< “ -onnecuons. Reasnmng_‘ g

Problem: Aretha needs an antifreeze soluuon that is ‘30% alcohol. She has

antifreeze that is 40% alcohol and antifreeze that is 60% alcohol. How '
much of each solution does she need to get 10 liters of the antifreeze that |
is 50% alcohol?

Solution A

{ Solution B

S
Y

St

Complete both tables and use the information in them to solve the
problem. What mathematical concept is mvolvcd in Solution B?

i 464 Chapter 10 Rational Expressions and Equations

i

& — o e = ey
v o T o i el T T T Y e e e e D S

Exercises 15:.6,1=6 Connections: Reasoning
10. 10 people at $120 18 —Ai<x <4 5L of each

5 people at $150 i g Solution A: | 0.60x
1. 17?9 ; 18. No solution 0.40(10 — x)
12. 16 liters of the combined A 19. 46 dimes, 37 quarters 0.50(10)

and B solution and 8 liters of

the C solution are needed, but Solution B: | 0.60x

there are only 15 liters of the 0.40y
A-B solution, so it can't be 0.50(10)
done. ; Systems of equations

Mixed Review

13.:4, =10
14. .10, =6

ipter 10 - Rational Expressions and Equations



L Divide.
1 24x% — 433 + x2 — 16
q E]

N

w— 22 — b

3. u

1563 + 2412 — 6t
3t

20x6 — 20x* — 5x2
i -5x2

9r2s2 + 3r2s — 6rs?
—3rs

E 11, (2 +4x+4) = (x+2)

L 13, (X2~ 10x — 25) = (x = 5)
P15 (2 -9+ (x+3)

£ 17. (P + 1) = (x+1)

ad + 6a> + 12a + 8
a+?2

¢ 19.
N V)
21 4x + 3

E 23, (8 - 13x% + @2) + x32-7
25, (x*—16) = (x — 2)
27, B-2+1-1)+@-1)

. B

. Divide.

E 2. (x* + 9x2 +20) + (% + 4)

- 30 G+ dd) + (y+a)

31, (5a° + 8a% — 23a — 1) + (54% -

L 32, (15)3 — 30y + 7 — 19y?) + (3y?

. Ty
4 1204 =322 +a—6
2. 6
50x5 — 7x4 + x2
4, M = L2 X
6 2503 + 1562 — 30t
2 St
8 24x6 + 32x5 — 8x2
—8x%
10 4x4y — 8x6y2 + 12x8y6
: 4_r4_1-'

12. (x2 = 6x +9) + (x = 3)
14. (x2 + 8x —16) + (x + 4)

16, (x2—25) + (x+ 5)

18. (-1 +(x-1)

¥ —d4x2+x+6
20, 24

2x3 —9x2 + 1lx — 3
22, T

24, (x5 + 523 — 24) + (x3 - 3)

26. (x* —81) + (x — 3)

28. (B-2+t-1)+(@+1)

Ta — 2)
- 2-75y)

._ 3, (6x° —13x3 +5x +3 - 4x% + 3.\'4) + (3x3 - 2x - 1)
E 34 (527 -3t + 22— 10x +2) = (P —x+ 1)

£ 3. (a® - 0% = (a- D)
B 36 (x%+ %) + (x + y)

a
6
1-2u-u*
50x% — 7x3 + x
5t2 + 8t — 2

52 + 3t— 6
—4x4 + ax2 + 1
—3x4 — 4x3 + 1
—3rs —r+2s

o1 = 2x2y + 3x%y°
SX= D

CoNOU AW N

T el
i

b 31. Critical Thinking What polynomial has a quotient of 3a® + ab — b
with a remainder of a when divided by 242 — b?

12.x = 3
13.x——5+x§°
14.x+ 4+ 34
15.x — 3
16.x—5

17.x3 = x3 + x2 —x+ 1
18.x3 +x3 +x2+x+1
19.a2+4a + 4
20.x2 - 2x— 3
21.2x2 - Ix + 4
22.x2 - 3x + 1
23.x3-6

nta,.

e
@;%} Extra Help
2z On the Web

Look for worked-out

examples at the Prentice

Hall Web site.
www.phschool.com
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TSRS R

24, x3 + 8
25.x3 + 2x2 + 4x + 8
26. x3 + 3x2 + 9x + 27
27.12 + 1
28.02 - 2t + 3+ 755
29.x2 +5

30.y3 —ay? + aty — a® + T

3a+3+—g2—
542 — 73 — 2

—10y + 11
S ey e e Sl L
ey 32 -5y -2

33, 2c2 + 2= 3

3. PRACTICE/ASSESS

LESSON QuIZ
1. Divide 22+ 3+ 12
32+ x+4
2. Divide 5x# + 20x2 + 15x by !
x3 4+ 4x+3
3. Divide 5x2 — 2x — 3byx — 1
5x +-3

Assignment Guide
¥V Core 1-10
W Core 11-38
Extension 39-42
The Factor Theorem 1-5

Use Mixed Review to maintai

34.5x5 + 5x% - 8x% — 8x + 2
35.a5% 4 a%b + a3h? + a%b? + .
36. x4 — x3y + xHy2 —xyd +y
37.6a% + 2a3b — 5a%b — ab? 4

a’(a? + 1)

10-9  Dividing Polynon



California Topic

CA 24.0: Use and know
simple aspects of a logical
argument.

Exercises
38,332 4 2ah ~ 5
39. =5

40.2

41.1

42, (4 1) = 1)
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Challenge
38. Divide 62 + 13a2" — 4a" — 15 by 24" + 3.

If the remainder is 0 when one polynomial is divided by another, thep,
divisor is a factor of the dividend. Find the value(s) of ¢ for which x — 1 ?
factor of each polynomial. ¥

39, x2 +4x + ¢ 40. 2x% + 3cx — 8 4l c2x2 —2¢x 4+ 1
42. One factor of x° + 2x% — x — 21is x + 2. Find two other factors of thig
polynomial.

Mixed Review

Find the least common multiple (LCM).  43. 6(y — 1),9 — 9v m.s ;

Add or subtract, Simplify, 44, Z 32 4 EXY) 45.
xy Xy
s B 7 4 (x—3) 4x+1)
4%. - 535~ x=32 47"(2;9 2% — 6 48. 2x—1 1-=-2¢

Solve, 49. x—3=2 s50.i73=1 s.L2j2-213

If a polynomial such as ax? + bx + c¢is divided by x — d to get a quotient
and a remainder R, then ax® + bx + ¢ = (x — d)Q + R.When x has the
valued,(x —d)Q + R=(d —d)Q + R= (0)Q + R = R.So when x has
the value d, ax? + bx + ¢ = R.

When x has the value d and the remainder is 0, ax? + bx + ¢ = 0. This means ..
that d is a root of the polynomial.

When x has the value d and the remainder is 0, x — d divides ax® + bx + ¢
evenly. This means that x — d is a factor of ax® + bx + c.

Therefore, x — d is a factor of a polynomial whenever d is a root of the
polynomial.

The statement we have just proved is known as the factor theorem.
Exercises

Factor the polynomial and use the factors to find its roots.
L. x2-9x+8 2. x*>+11x+28 325 == 15

Evaluate the polynomial for each given value of x to find which values are
roots. Use the roots to find the factors of the polynomial.

4.2,-1,-2%2 —x—-2 533342 —20x+21

SEES

Mixed Review The Factor Theorem
43, —18(y — 1) or18(y — 1) 100 = 8)(x — 1), 81
aa B 2. (x+ &) (x + T); ~4, -7
Y g 3.(x = 5)(x+ 3);5, =3
45 9 4:0,0, 4;roots: 2, —1;
'14”: 5 factors: (x — 2), (x +1)
x4+ 10) : oy
46. U{' X =2) 5.0, =4, 0; roots: 3 2
_ZHEx =) factors: (x = L), (x — 3
TN (x=3) (x—3)
(5 1)
B2 -1
49, —1,3
50.8
51.6
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YOu can also simplity COmplex rational expressions by reptacing a divisign by
product of the reciprocal. This method is particularly useful when the o8
numerator and denominator are quotients.

EXAMPLE 3

. 1
9 2
Xl 4 g 2
TR Ji=
=y A=y =¥
= 4 XY
= — e
X =y 2
_ 4x -y
TR 2 o
(x* = ¥9)2

_ il =90

ThEENE -2
2

T x+y

Try This  Simplify.

1 S T
e b T =1
a. l .]__L [ i
2 2 P=E2

=

10-10 Exércises

A
Simplify.

3
10. - n <— 12. L
5+

e,

Exercises 2.4+ 3x

20
1.57 8.
22 28
il s
5 9 v
&(x + 2) (i cibt
i 8- TR 10. ad:+
12 4 2x 9
ft e o

wn

65

2
5.2
I8




T ¢ g (___;?E_—_ X
m — n)(m + n) X =y
20. ———T1_ 21, =
(a + b) (m + n)? 2 -y
; £, 22 f .
n ble A s o
" g+C AT g Sy ¢
e F+1 T ¥+ X
B
Simplify.
2 1+ a a_c a _
| b d b d
: 25. — g 26. b d 27. b d
a+b a ¢ a ¢

b 28, Critical Thinking What values of a are unacceptable because they
: would make a denominator 0 in this fraction?

5 _4 bt x=2_1
Roove. 3. 3y=727 Mi-g-d 8. 2=2=1 10-6
21. &-6
10-10 Complex Rational Expressions
m(m. + 1) 28, —1,12
20- 5 ) (m — n) 5921
P o ‘10
Py 30.10
de(ac + b%) Mixed Review
22. -
beice + d°) o 3(x —2)
4f +3fg + g X T+5)
2 35 P i b LN USRS
.S—E(f-'—*q?} 23. STi7 & 2fg + 3f + 29 + 3) iy
LGSR X(x2 4+ 2x +2) AW -2
17.x - y CL R F RO 33. (m '+ 5)
a+ (9% + 5)
18, 252+ 35
o ac
19 26.54 3 M)
‘B(2a + 1) 27. 55 2 e N

471

36.9
37,3
38.8
39. —-17,4

10-10 Complex Rational Expre:
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roperty guarantees that

A

40-11 Exercises

1. Complete the proof of the following theorem by supplying the reasons,
For any numbers a. b, and any nonzero number c,

i+ c=c+(a+b? g b_ath ;.
itative property of addition { e g e c
R 8 o . . b 1 N

: i o | (a) $=a land2=b-+ (a) Division theorem 4

ment Guide | e I|’ract:|:!qe | ¢ T T e
114 | M“ uP e Lhoice ; (b) g 4 % =a % +b- % (b) Substituting @ - %forgandb-lﬂar-—h 3
xed Review to maintain skills. - i ; i ¢ Tl

e © el | ©

{ 1. Onegrounds- _a+bh 3

keeper mows the (d) = (d) £

athletic fields in

| 7 hours. Another (e) % $ EEJ _a : b @)

groundskeeper on a
smaller mower takes
12 hours. If they both |
' mow, how many

hours does it take to

mow the fields? g = ?_: = d_;_.-').
A 19h
8
B 45 h
C 95h
3
H D 5T§h

2. Water is added to'
5 L of a 60% solution
to make a 25% |
solution. How much |
| water must be added?

stributive property
vision theorem
ansitive property of equality

ifa
lfb

Mixed Review

2. Write a proof of the following theorem. For any numbers a, b, and any
nonzero number ¢,

(Hint: Use Exercise 1 as a model for your proof.)

3. Prove that if § is any nonzero rational number, then its reciprocal is %
(Hint: Show that % satisfies the definition of reciprocal.)
4. Prove the property of proportion:

- 2 then ad = bc.

1 b 1 !
c'andE_b_'E Div. thm. LE 3L
il 1 1 g i
s e Subst. - § | G 37% Simplify. 5. (2w)® 6. @ g 90 8 (-3md)t 53
= (a- byl Distrib. | L He ) e
PRy AlE Factor. 9. 81¢2 —16  10.5x% + 5x —30 1L 2x2 +3x -5 6263
= a—_é 't! DI\I’ thm: e T
fae-b Seite 12. 6x% + 25x + 4 13. 6x2 + 11x + 3 14, 10x2 + 23x + 12
HCE! Solve. 15.5-1=0 16 x-%=0 17 £%5= % 106
Jipich .
I ; - a"_ =
R 18. 3x + y=8 19. 2x + 5y =3
b . :
b ; ‘I’?v',algett:ra 1155‘0 5y -y=38 5x —2y= -7 818283
At E:‘Iuit‘ identity; .J; Algebra 15.0
b by
5 474 Chapter 10 Rational Expressions and Equations
b P
T Mult. identity
“b . i3 = ST
a_C = Mixed Review 17.5
: ? S Division theorem 4lf b dh show aecs bo & 3205 18. 2,2
arg )b 1.2(bd) = <(bd) 1. Multiplication property . ab 19. (=1, 1)
i b d 6.2k
of equality T8
b il Associative 1 1 { Ty
‘(E ] b) property 2. (a . E)(bdj = (c E)(bd) 2. Division Theorem 8. 81m2
_1) N Y ; 9. (9c + 4)(9c ~ 4)
=i Beflaition of e (a 3 (bd) = (c d)(db) 3. Commutative property 10. 5(x + 3)(x — 2) .
?(1) reciprocal 1 1 i ; 11, (2% + 5)x — 1)
g_ Malt. identity 4 a(b bld= c(& . d)b 4. Assomafaue property 12. (x + 4)(6x + 1)
b L6 ; 13, Bx + 1)(2x + 3)
2 Tranetive SiasTirdi=cl+b 5. Definition of Reciprocal 14 (2x + 3)(5x + 4)
property of gL ; : 15. 7 =7
equality 6.ad = cb | 6. Mult. identity {620 Lot

s

Chapter 10 Rational Expressions and Equations




10-1

. A rational expression is in simplest form when the only common factor of the
~ pumerator and denominator is 1 or —1.To simplify a rational expression,

¢ factor the numerator and the denominator, and find common factors that

L simplify to 1.

. Simplify.

3x +9 6y + 3y 3x =3 3¢ + 5d
LAl 2, 22 3. 3xzd 4. 3ot3d,
1. =5y 3y% + 6y 3x + 6 25d* — 9¢*

L 10-2

L To multiply two rational expressions, multiply the numerators and multiply
. the denominators,

,f_ Multiply. Simplify the product.

92 (y-3) 6. k.. .zl g Im—2) _4m?
* 5y 3 X+ 1 4x : Sm m— 2
. 10-3

To divide rational expressions, multiply the first expression by the reciprocal
of the divisor.

[ Divide and simplify.

+3.x+1 y+2 y+2 ¥ ¥3 L - =3
8, =g =7 9. e Ty 1 10'}s‘v9‘y2_5},+6
3 b=2 i B4 4x =6 . 6x—9 x2—y2  xy+y?
L b=2 . P2-4 gy 4x 6. 6x-9 5 L xy
B+b b+1 3 5 . ch2 X
. 10-4, 10-5

To add or subtract rational expressions, first determine the least common
denominator and if necessary rewrite each expression as an equivalent
expression with the LCD. Add or subtract the numerators, and write the sum

* or difference over the denominator.
- Add or subtract. Simplify.

3_r2+?.,t—5.”1~—\+6 b _b-3
L 14, i — 15. 555 255
a1 _2a 4a x:— 2
16. 32 + = 1'1”.“4_]"‘(12_‘1 18 575 +3—%
19, 3x-1_x-1 2. 15— T 21. 1 xr—5
2x % 0b2—4 b—2 X2 =25 x*—4x—5
y-2
b 10,},_3
L M5 s
22y+1 " bih +.2)
Y+ 2 10
12. 3
3 x =1
X +2 13 X ¥
8 oo ®
150 =3¢ 5}; 1
& 2K FX
5,30 -3 14, K2
4b + 3
6.1 B2wh
7.28m 685
8.6 17'32—31
y+1 =
g'y- 3 18.

no'mp!ex ratmnal'expressmn‘_

D]vision Thaurmn {p 472) =
extraneous solution (p. 452)
Factor Theorem (. 468)
least common multiple (LCM)
(p- 446)
rational equation (p. 451)
rational expression (p. 432)
Reciprocal Theorem (p. 472)
simplest form of a rational
expression (p. 433)

Chapter 10 Wrap Up 477

x +1
19. 2x
o __b. e
2. 58D
e (el e L
21. x = 5)(x + 5)(x + 1)

Chapter 10 Wrap



0, 10-6
D-s Internet Activity

_ To solve an equation with rational expressions, first multiply both sides

; of
“,‘,-‘,,? On the Web ~ equation by the LCM of all the denominators. g
Look for extension problems Solve.

for this chapter at the

2 3 1 _ 1 15 15 . 4 %
Prentice Hall Web site. 22. 54y 23. ; TE 42T 2 o T 5 L= Uﬁ—'l
www.phschool.com AE Doty ik o oK o B
X xi=1 1 - ,\’2 x + 1
10-7

If a job requires n hours, then ;1; of the job can be done in 1 hour. You can yge

this principle to write an equation to solve work problems.

27. In checking records a contractor finds that crew A can pave a certain
length of highway in 9 hours. Crew B can do the same job in 12 hours,
How long would it take if both crews worked together?

The formulad = r - tort = %

can be used to make a table and write an

equation for solving motion problems.

28. A lab is testing two high-speed trains. One train travels 40 km/h faster
than the other train. While one train travels 70 km, the other travels 60
km. Find their speeds.

10-8

29. Solution A is 30% alcohol and solution B is 60% alcohol. How much of
each is needed to make 80 liters of a solution that is 45% alcohol?

10-9

To divide a polynomial by a monomial, divide each term by that monomial. To,
divide a polynomial by another polynomial, use the long division method.
Divide.

3 ST ] ;
30, BBV -3 31, (242 + 3x — 20) + (x + 4)

10-10

To simplify a complex rational expression, multiply both the numerator and
the denominator by the LCM of all denominators in the complex expression.

Simplify.
32, 35—

_‘I X —

(&

-
< |

478 Chapter 10 Rational Expressions and Equations

28. 240 km/h, 280 km/h
29. 40 liters of each

Chapter 10 Wrap Up
22.8

23.(~5,3) 30.4y% + §y - 1
24.3 31.2x ~ 5
25. (=1, =5) 32. 1_%..’_(
26. (5, 2) 33 ylxy +3)
27. 5% hours i x;_rz ~2
N
“hapter 10  Rational Expressions and Equations i S e




g3y 15 14y2 + 7y 3 4x2 = Bxy + 42
10 297 + 14y : 3% - 3y
- Multiply. Simplify the product.
s >3, 0 g Boat; B 6 Pitx jx=3
i 5 4x + by ¥ 12 5= 2 ¥ -1
Divide and simplify.
e 6. 6x—9 g xd 22 . 4x2 4+ 2x3
? 5 © 25 4x —5 7 16x — 20
. Add or subtract. Simplify.
16+x  7—4x 5 —t t—=138 =95 | S
e e I 10. - =i 11. +
? X 2 2+l A+l -1 x*-1
. Addor subtract. Simplify.
3 x—4 re— 4 5 3
.12'1'—3+3—x 13';_1"',
1 x + 4 = 6 3
E 14, Lt 15. ——= —
E " 2-16 x*-3x-4 9-a* 12+4a
16. 54— — = 17 —— + 52—
e | x-—2x + 1 2a+18 a” — 81
- Solve.
-7 -1 _ 1 157 == A8 e
g 18. 5 —3 = 19. 5 s R

& 20, Solution A is 25% acid and Solution B is 40% acid. How much of each is
needed to make 60 liters of a solution that is 30% acid?

E 21, Mrs. Crowley has a stack of letters to be typed. If she can type all of the
3 letters in 6 hours and Mr. Crowley can type all of the letters in 9 hours,
how long will it take them if they work together?

L Divide.

E 2. (1204 + 923 — 15x2) + 322 23, 62 =8y = Lax 13
£ Simplify.
E s gl 9
2,2 -3
2y Y . 2‘}"1'_ 25, X
. 5 5 4=
y“ X
Chapter 10 Assessment 10, &=t
2+
o s 2?(
2y + 1 o 1
Ty + 2 12.5=3
3, Ax —y) 13 183
4 - g i )
: A f G
5.54-x M =ax+ax+ N
3 Howw)
D B.aE-aE +a)
7. % e 2= 3)
2 Tt D= D2
g2 e e
9. 23 — 3x v2(a=9)
e 18. 12

Chapter 10 Assessment ~ 479

19.5, =3
20. 40 liters of ‘A;20 liters of B

21. 3% hours

22.4x% 4+ 3x —'5

23. %2 = Ak =2 % 55
24. 51

Assessment Item Analysis

Item Lesson
1-3 10-1
4-6 10-2
7.8 10-3
9-11 10-4
12-17 10-5
18,19 10-6
20 10-8
21 10-7
22,23 10-9
24, 25 10-10

Chapter 10 Assessn
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