8-2 Adding and Subtracting Rational Expressions

Find the LCM of each set of polynomials.

1. 16x, 8x2y3, 5x3y

SOLUTION:

2. 7a2, 9ab3, 21abc4

SOLUTION:
Ta’ =T7-a-a
9ab’ =3-3-a-b-b-b
2Nabc =3-T-a-b-¢c-c-c-¢
LCM =3-3-7-a-a-b-b-b-c-c-¢c-c

173 4
=63a"bh’'c

3.9%° -9y, y° -8y +15

SOLUTION:
3 =9y=3-y-(y=3)
¥ -8y +15=(y-5)Ny-3)
LCM =3-y-(y-35Xy-3)
=3Wy-5}y-3

4. x3— 6x2— 16X, x2— 4

SOLUTION:
X =6x =16x=x-(x—-8)-(x+2)
X' —4=(x+2)x-2)
LCM =x-{x—8)-(x+2)-(x—-2)
=x(x+20x-2Wx—8)
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Simplify each expression.

12y 5x

_+_

A Ty

SOLUTION:

The LCD is 20xy".

12y 5x 12y 4y° Sx 5x

S g AT F Yo Eo

x4y x4y 4y oy
48y* +25¢*

= _1
20xy

5 3

Gab g

SOLUTION:
The LCD is 42a’h.

5 3 5 7a° 3 3b

f — . 5 e o} ——
6ab  1da’  6ab Ta@  1da’ 3b

35a" + 9
42a’b

T

"12a  18ab*

SOLUTION:
The LCD is 36ah’.

- I
12¢ 18ab” 12a 36 18ab’
2H -2

36ab’




8-2 Adding and Subtracting Rational Expressions

¥
¥y Jx

C8ld 14c'd

SOLUTION:
The LCD is 56¢'d".

¥ 33X ¥ i_ 3x  4d
Beld®  ldc'd 8Sd ¢t 14actd Ad
7ty —12dx

s6¢td”

4x 5
.= +
X +9c+18 x+6

SOLUTION:
dx o _ 4x + 5
A +9x+18 x+6 (x+3)x+6) x+6

The LCDis (x+3}x+6).

4x 5 dx 5 (x+3)

C 195418 146 (x+3a+6) x+6) (x+3)
_ Ax+5(x+3)
(x+3)x +6)
C 9x+15
T x+3)x+6)

8 2y-5

o 3
y=3 y -12y+27

SOLUTION:
8 2y=35 8 2y=5
" = + .
y=3 »-12p+27 y=3 (¥=3)y-9

The LCDis (y=3)(y-9).

8 . 2y-5 =i”(_r—9}+ 2y-5
y=3 ¥ =12y+27 y-3 (3= (y-3Ny-9)
_8y-T2+12y-3

S (r-3-9)

= My TE
C(=3r-9)
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11.

12.

4 e |
3x+6 -4
SOLUTION:
4 x+1 4 x4l

Ix+6 -4 Hx+2) (x+2)x-2)
The LCD is 3x+2)x—2).

4 x+1 4 (x=2) x4
3x+6 X -4 3(x+2) (x-2) (x+2(x-2)
_4x-8-3x-3
U 3(x+2)x-2)
. x=11
T3x42)(x-2)

L | L

Ja+2 7

& —16 6a+24

SOLUTION:
Ja+2 7 Ja+2 7

A -16 6a+24 (a+4¥a-4) 6(a+4)

The LCD is 6iar + d)ar —4).

2 1
2 15 Ga+1A

3a+3 7 (a—)

6
G

18a+12 —Ta+28
Gla+41(a—4)

_ 1la+40
T tla+4a—4)

Gla+4y (a—4)
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8-2 Adding and Subtracting Rational Expressions

13. GEOMETRY Find the perimeter of the rectangle.

SOLUTION:
The perimeter P of the rectangle is:

PTE[ 4 ]:_2[ 3 )
Lx+1 x—-2)

The LCD is (x+1){x—2).

4 N 3 _ 5 _{.m'-2]+ 6 _{.\.'-I}
x+1 x-2 x+1 (x-2) x-2 (x+D)
_Ex-16+06x+6
T (rtD(x-2)

_ 14x-10
Cx+1Mx=2)

Simplify each expression.

2
44—
14. —
3 2
X
SOLUTION:
3 [4x+1]
e £
¥ -5 b1
¢ T [J.\'—ZJ
x 4
_4x+2
3x-2
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15.

16.

O+ :
..I
e 6
.'I
SOLUTION:
4 ( Gy + 4)
G+ ‘
F_A }! 4
7+ 6 2y+6
=
’ \ }‘){ J
Gy+4
2y+6
_3y+2
- y+3
3 2
+
X oy
e
.1L
SOLUTION:

1 5 [3_1.‘ ; 2.1’]
+ ;
It r" 'ﬁ ’]!
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8-2 Adding and Subtracting Rational Expressions

2 5

1"1*::

a b

SOLUTION:

7 5 (Er.r+5.ﬁﬁ'|

+

bhoa_\ .

3_8 [3;,_3“,“

a b § ﬁﬁ' )
_Ea+5h
3b—8a

Find the LCM of each set of polynomials.

18. 24cd, 40a%cd* 15abd°

SOLUTION:
24ed =2-2-2-3-¢-d
Wa'td' =2.2.2.5.g-a-cocoe-d-d-d-d
15abd* =3-5-a-b-d-d-d
LCM=2-2-2-3-5-a-a-b-c-c-c-d-d-d-d
=120a’bc’d"

19. 4x2y3, 18xy4, 1Oxz2

SOLUTION:
4.1;':_1"'~ =2-2-X-x-y-y- ¥

iEi.vc_r'L =233 xpeyeyey

10xz"=2-5-x-z-2
LCM=2-2-3-3-5-x-x-y-y-y-y-z-z
=180x7y'=
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20.x2—9x+20,x2+x—30

SOLUTION:
X =9x+20=(x=4)x=35)
2 +x=30=(x+6)x—3)
LCM = (x —4)(x = 5)(x + 6)

21. 6x% + 21X — 12, 4x° + 22x + 24

SOLUTION:
6x° +21x—-12=3(2x" +Tx—-4)
=3(x+4(2x-1)
4x° +22x+24=2(2x" +11x+12)
=2(2x+3¥x+4)
LCM=2-3-(x+4H2x-1H2x +3)
=6{x+ 4N 2x =12x+3)

CCSS PERSEVERANCE Simplify each
expression.

Sa i
et 36bet P

22.

SOLUTION:
The LCDis 72b¢ 1.

X a
4 + I
Hef 360ctf
o S e . 8 AT
Ut S 3@t L
_ 15abc>+2af
T2betr?
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8-2 Adding and Subtracting Rational Expressions

4h 3h 4 B 2
23, e e—— 25. — 4=+
15x°y" 35x°y'z 3x

SOLUTION:
The LCD is 105x"yv'z.

SOLUTION:
The LCD is 15x"v.

4b 3 A 5 R 3
15xp 2 L X 30 5y
2 2
__% = __»  x R o0 B . <
153{3}12 ?ygz 35x2y 4 X 5 x F i &
2 3
_ 28hpz—Ohx _ 2 .P+133':'.P +6i
105xp % 15%°y
. § 2 13
sh 3b 2 26, i—piii
24 e A b e C o 2
6a  10a°  ab’ 3y 9 10
SOLUTION:
SOLUTION: The LCD is 90)°.
The LCD is 30a’h".
8 2 3
TR T
e b v 10y
6a " pgg?  ap? ;
S, St | B B, 1 3 =2 i 38
i) =
" 4o ek LI O -y ¥ 30p 0 2 20
6a 5?1022 B @ 10y 10y
y
_ 25ab?49 74 60a _ My +20p° 17
3027 o0y
I 5 9

“l6a 126 106

SOLUTION:
The LCD is 240k,

1 5 0
Toa T T25

106°

.3 k)
el DS G S D0 9 . 2a

g 1553 126 9p4p2 lop3  H¥a

_ 15h4100ab* —216a
240ap?
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8-2 Adding and Subtracting Rational Expressions

8 9

28. — 4 =
¥ —-bx-16 x -3x-40

SOLUTION:
g 0
+
iof—16 = x°—3r—40

G-BE+) | @-BE+Y)

The LCD is {(x —8)x+ 2)x+3).

g 0
+
TPofr—16 v —3r—40
B 45)4Nx 427
= B+
44040418
= B+ +3)

_ 17x 458
T TGS+

& 4

29. — mye doae
v =2y=35 v +9r+20

SOLUTION:
2 . + 2 .
po=1y =35 Fo40p 420

_ 6 5 1
-D¢+5  ¢+HAE+)

The LCDis (v —=7W v+ 30 v +4).

2 . + 2 .
o2y 35 PO+ 420
_ap+h 4+ =N
D+

_ Gp4d444y 28
D+

_ 10y —4
D+
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12 3
30. — e
3y —-10y-8 » -6y+8
SOLUTION:
12 o 8
PA_10p—8  p—p48
12 3

T T -

The LCDis (¥ =2}y =43y +2).

12 e 1B
Fi10p—8  pi—p+8
120 =D -3(F+2)
I R STET )
_ 13y-24-Op -6
I T STET )
B 3 —30
T R STET )

] 8

2x° +1lx=6 x“+3x-18

31.

SOLUTION:
6 B g
i 1lc—6 xi4 3 —18
6 8

T @x—Dx+6 (x+6(x—3
The LCD is (2x = Di{x+6)x—3).

6 B g
X:4H1lc—6  x:+43r—18
60 —3) —8(2x —1)

T2 —Dlx+6)x—3)
6x —18 —16x + 8
(Zx —D(x + 6)(x —3)

—10x —10

(Zx —D(x +6)(x —3)
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8-2 Adding and Subtracting Rational Expressions

0 2x . 3 34. BIOLOGY After a person eats something, the pH
"4 £0r+? 2%t _8x—24 or acid level A of his or her mouth can be determined
BTi N
by the formula A - -;% +6.5. where tis the
[ e 1i
SOLSJ_TI ON: 3 number of minutes that have elapsed since the food
5 8 i was eaten.
x4+ 042 It —8r—14
_ X 3 Lo .
= DD += T 20 —6) a. Simplify the equation.

b. i i ?
The LCD is 2(x + 2)(dx + 1)x—6) . What would the acid level be after 30 minutes

g5 S 3 SOLUTION:
2 2 ,
44042 " —8r—24 a. The LCDis 1~ + 36,
[ —6) ]34 41
2+ (4 +1)(x —0) 2041+ 6.5 +36)
4?12y 43 T 436
A(x+2)(dx+1)(x —6) 20.4f +6.51° + 234
__ aflisugs r+36
2(x+2)(4x +1)(x —6) 6.5 +20.41 + 234
I’ +36
4x 2x . . . ;
33. N b. Substitute t = 30 minutes in the expression for A.

3 +3x=18 2x"+1lx+15

| 6:5(30)° +20.4(30) + 234

SOLUTION: ' (30)° +36
32 4;-: 18 ol :i 15 e 030

Tk e 936
- 4_‘{ 21’ =, ? ~»

T 3a-DE+3) G345

_ 4x(+5) - [3x =1)]
3(x—2)(x +3)(2x+5)

8220y —6x>+12x
3r—2)(x +3)(2x +5)

= 2x2+32x
T3 =Dix+3(Ir+5)

The LCD is 3{x—2Xx+3)(2x+35).
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8-2 Adding and Subtracting Rational Expressions

35. GEOMETRY Both triangles in the figure at the
right are equilateral. If the area of the smaller

triangle is 200 square centimeters and the area of the

larger triangle is 300 square centimeters, find the
minimum distance from A to B in terms of x and y
and simplify.

b

_b

SOLUTION:

From the figure, the base length of the larger triangle
is X + 2y and the base length of the smaller triangle is

X

The minimum distance from A to B is the sum of the
heights of the larger triangle and the smaller triangle.

The height of the larger triangle is

2(300) 600
Or

x+2y x+2y

2(200) or 400

and the height of the smaller

triangle is
X

So, the distan-ce between A and B is:

600 400
x4+ 2y T x
_ 600x +400(x + 2 y)
- x(x+2y) .
_ 600x + 400x + 800 y
x(x+2y)
~ 1000x + 800y

x{x+2y)
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Simplify each expression.

2 3x

x-3 x'-9

36. . e

x+3 -9

SOLUTION:
2 o (.2 3x ‘|
2 3 m k i

x=3 %»-9 Llx=3 (x=3Xx+3)/
3 (3 4x )

2K 1T Ty 2
x+3 =x ) Lx+3 (x=3Xx+3)

'-.
|

( 2x+3)+3x
-9 3)

[ 3(x-3)-4x |

| (3=3) (x+3) |

2x+643x

Ix-9-4x
_Ax+6

-x=9

4 9
X+3 x=D0

37. 3 - 3
x—=H x+5
SOLUTION:

4 9 '(-'I{J.' G+ x+ 5)
F L #5) (x-6)

X+3 x-06 _
5 8 | 5(x+5)—8(x - m\'
x—6 x+35 | _L\Z"ﬁf quf J
4y —-24+9y+ 45
T Sx+25-8v+48
13x+21
) 3x+73

)
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8-2 Adding and Subtracting Rational Expressions

> 2x
x+6 2x-1

38 5 1
2x=1 x+6
SOLUTION:

x+6 2x-1 _\X +6 2x-
x 4 I 4 0

i =+
2x—1 x+6 L'j,r—l x+6)

|r 5(2x=1) - 2x(x +6)
A (xA476) (20=T)
[ x(x+6)+4(2x~1) )
\ j,l.r.'f-—’"ﬁw )
_10x=5-2x" —12x
X +6x+8y—4
2x* —2x-5

x' +14x-4

5 ax [ 5 2x ]
|

§  x
x=9 3x+2
39 3 4x

§ o« [3{3.”3;__“1_9}}
x=9 3x+2 _\ (x~<9) ﬁwﬁﬁ

3 dy
+

| B~
_ 24x416-x° +9x
3x-27+12x" +8x
_ —x +33x+16
12x* +11x =27
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x-9)+4x(3x+2) |

40. OIL PRODUCTION Managers of an oil company
have estimated that oil will be pumped from a certain
well at a rate based on the function

g W0y
Rix)= = + "\ﬂm . where R(x) is the rate of
X 3x+20
production in thousands of barrels per year x years
after pumping begins.

a. Simplify R(x).

b. At what rate will oil be pumping from the well in
50 years?

SOLUTION:
a.
R(x) L + E:IT}I:].T
¥ 3 +20
2003x7 + 20} + 200x(x)
- ¥(3x +20)
~60x7 + 400+ 200x°
N I +20x
~260x° + 400

3¢+ 20x

b. Substitute x =50 in R(x).
260(50)" + 400
3(50)" +20(50)
260(2500) + 400
3(125000) + 1000
650000 + 400

375000+ 1000
630400

376000
=1.73

R(50)=

Therefore, the rate of oil pumping from the well in 50
years is about 1730 barrels per year.

Page 9



8-2 Adding and Subtracting Rational Expressions

Find the LCM of each set of polynomials. Simplify each expression.
41. 12xy4, 14x4y2, 5xy23, 15x5y3 45. e 5 — 3
12a 5a°
SOLUTION:
]2.\'_!" =2-2-3-x-y-y-y-y SOLUTION:
14x'y? =2.T-x-x- %%y ¥ The LCD is 60a”.
Syt =5.x-y-zezez | 3 1 Sa 60a” S
S +ho—=— g f— .=
15y =3.5.x. x 0 x-x  y ye y 124 S5a-  12a Sa 60a”  Sa” 12
LCM=2-2-3-5-T-x-x x-x Xy y y-y-z-2:2

Sa+360a” — 36

=420y - 60
 360a” +5a-36
6l
42. —6ab02, 18a2b2, 15a4c, 8b>
5 b
SOLUTION: 46. SeEL: e
—6abe’ =-2-3-a-b-c-c l6y 3xy
18a°h* =2.3-3-a-a-b-b
15¢'c=35aaaac SOLUTION:
8" =2.2.2.b-b-b The LCD is 48+ 1",
LCM=-2.2.2.3.3-5-g-a-a-a-b-bh-bh-c-¢ '
= -360a'he? 5 el @ .
1672 3 dp
2 22
2 2 2 _ 5 & g Ak g 16p
_ _ + + _ T S R e e i
43.X"—3x—28,2x +9x +4,x - 16 16y 32 andp? ot 16
1502 _102x2p% _128p
LUTION: = 7 32
SQ uTio 482

F=3x-28=(x-TKx+4)

2 + 9+ 4= (x+4)(2x+1)

¥ -16=(x+4)(x-4)
LCM = (x - 7)x +4)(x —4)}2x +1)

44.%° _Bx— 24 x>~ 9 3x° +8X -3

SOLUTION:

x° =5x=24=(x-8)x+3)
X' =9=(x+3)(x-3)

vt +8x-3=(x+3)(3x-1)

LCM = {x—-8)x+ 30 x-3)3x-1)
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8-2 Adding and Subtracting Rational Expressions

5 )
47, — > NI S—
Gx +4b6x-16 63 +53Tx+72

SOLUTION:
2 - + 2 :
Grl4dir—16 G o+ST+T2
5 2

PR TOE E E . TS )

The LCD is 6 x+8)3x — 1) 2x + 3).

5 2
2 + 2
Gl f4fr—16  Grl4STx 472
S HIA )
= TB(x+8) (X —D)(2x+3)
3 445+12x—4
= B+ (D +3

_ 42 +41
= B8 (X D+

I .4
8vi —20x-12 6x° +27x+12

48.

SOLUTION:
2 . T 2 :
Bre—Ir—12 G 42T +12
_ 1 5 4
T A ADGE=3) T 3+ (4D

The LCDis 12{2x +10x—=3Wx +4).

1 4
2 + 2
Srf—I—12 G 42T +12
13+ H4-4(x=3)
= T2 DG D (x+4)

I +12+16x—48
12(x DG -3 (x+4)

_ 19x —36
T 12D -+

eSolutions Manual - Powered by Cognero

3 3

X V X
49, 5 +—
X =y xX+y x-=y
SOLUTION:
xzﬂr‘z s F x
xz_yz x+¥ x—y
-‘-'24'.1*‘2 g, F x

TGty rtr xy
The LCDis (x— yv}{x+ ¥).

xz_}j x4y xX—y

_ i iaao) e
o (x—p)(x+r)

= r2+y2+y1'—y2—rz—xy
(x—Fp)x+p)

=0

E
XT+x 4 3

50. — .
¥ =9r+8 x-1 x-3

SOLUTION:

2

xT4x 4 3

_I_ i ==
12—9.1:+S r—1 x-38
2

_ T4 4 3
T (x=8i(x -1 3 r—1  x-38

The LCDis (x—8Kx—1).
x4 4 3
2 i x| x
=048 :
x4 —8)—3(x 1)
= G-DE-D
¥ x4 =323 +3
(x—=8)(x—1)
_ xt 420
1‘2—91+S
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8-2 Adding and Subtracting Rational Expressions

2 3

- ]:..U.. =3
51. 3

a° =35a+4

SOLUTION:

2 3 :{_flf ']'} } 3[_“' |.}

- .
a=1 a-4 _ T?r"ll{{rh""il
f

[
a —Sa+4 MTM
i 2:3—8+3u—3
N 6
~ 3a-11
i)
1 1
+ '}
2. XY
L . |{,1.'+_r]
% iyl
SOLUTION:

eSolutions Manual - Powered by Cognero

53. GEOMETRY An expression for the length of one

b

rectangle is "
x=12

-,

X+

" =f
=

is expressed as

the two rectangles? Write in simplest form.

SOLUTION:

Divide the expressions to find the scale factor.

|-

The scale factor of the two triangles =

-

T3
| (v + E)EM )

=(x=3x+2)

That is, the scale factor is (x =3 x+ 2y to 1.

The length of a similar rectangle

7 What is the scale factor of
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8-2 Adding and Subtracting Rational Expressions

54. CCSS MODELING Cameron is taking a 20-mile
kayaking trip. He travels half the distance at one
rate. The rest of the distance he travels 2 miles per
hour slower.

a. If x represents the faster pace in miles per hour,
write an expression that represents the time spent at
that pace.

b. Write an expression for the amount of time spent
at the slower pace.

. Write an expression for the amount of time
Cameron needed to complete the trip.

SOLUTION:
[0
a. —
x
b 10
x-2
C.
10 10 10{x—2)+10x
x x=2 x(x=2)
_10x-20+10x
- .1'{,1.'—3}
20x-20
x(x=2)
20(x-1)
- ,1.'{.1.'—2]

eSolutions Manual - Powered by Cognero

Find the slope of the line that passes through
each pair of points.

55. A| = Iﬂnd H[ l 2 |
7 2) 3" p,
SOLUTION:

The slope of the line AR is:

/ \ (
56. I-4 |zmd 1]

5!|
4 q) \qg 2)

SOLUTION:

The slope of the line CD is:

|| 4|
m-t'j 9/
F5 17
xq_4;
g—20)
_\ g J
_’ﬂ}q]
L g 4

4

= i
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8-2 Adding and Subtracting Rational Expressions

¢ ) r

57. E -?-. : and F ! ?W

W ? i Y W
SOLUTION:

The slope of the line EF is:

k1

58. G[ﬁ : and H[ lﬁ

TV | 6 .I':I'J

SOLUTION:

The slope of the line GH is:

”5_1“]
H‘F—M
(1 {3‘|

Wiy,

LY
|f —-n

T

(n=36"

L G

eSolutions Manual - Powered by Cognero

59. PHOTOGRAPHY The focal length of a lens
establishes the field of view of the camera. The
shorter the focal length is, the larger the field of
view. For a camera with a fixed focal length of 70
mm to focus on an object x mm from the lens, the
film must be placed a distance y from the lens. This

l 1

. 1
is represented by —+ — = =
X ¥

a. Expressy as a function of x.

b. What happens to the focusing distance when the
object is 70 mm away?

SOLUTION:

a.

L S

r oy T0
11
¥y 70 x
1 x-=-70
y  70x
o T0x
y =

b. Sample answer: When the object is 70 mm away,
y needs to be 0, which is impossible.
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8-2 Adding and Subtracting Rational Expressions

60.

61.

PHARMACOLOGY Two drugs are administered
to a patient. The concentrations in the bloodstream of

2
and

each are given by f{f)=—
=9+ 6

~

gli)=— - where t is the time, in hours, after
2"+ 00+ 4

the drugs are administered.

a. Add the two functions together to determine a
function for the total concentration of drugs in the
patient’s bloodstream.

b. What is the concentration of drugs after 8 hours?

SOLUTION:

a. The total concentration of drugs in the patient’s
bloodstream is:

2r 3r
M) =— +

¥ +9%+6 2+ + 4

2t 3r
— - - .I. ercm -
s +314+2) 2 +3+2)
4t + 9

6(r* +31+2)

13¢

6t 418412

b. Substitute t = 8 in the expression for h(t).
The concentration of drugs after 8 hours is:

13(8)
6(8) +18(8)+12
=0.19

hi&)

DOPPLER EFFECT Refer to the application at the
beginning of the lesson. George is equidistant from
two fire engines traveling toward him from opposite
directions.

a. Let x be the speed of the faster fire engine and y
be the speed of the slower fire engine. Write and
simplify a rational expression representing the
difference in pitch between the two sirens according
to George.

b. If one is traveling at 45 meters per second and the

eSolutions Manual - Powered by Cognero

other is traveling at 70 meters per second, what is the
difference in their pitches according to George? The
speed of sound in air is 332 meters per second, and
both engines have a siren with a pitch of 500 Hz.

SOLUTION:
a. Doppler effect of the faster fire engine is

3 O
0l

represented by the rational expression ——

{""rl- = -""} .
Doppler effect of the slower fire engine is
=5
represented by the rational expression [T—} .
T

2S, BS, _ RaSo(So = ¥)-FuSe(Sy —x)
(5,=%) (&=9) (8, —x)(S, - »)
P,S,[8; - -5, + x]
T (S-S )
BSy(x-y)
(S, =x)S, =)
_fSyx - RSy

(S, —x)(5, - »)

b. Substitute x = 70,y =45, Sg =332, and P, =500
'Ir:II'RIIIl"I'- 2 "r-ljl"';(:".]'.'

(S =x)(S, -»)

in the expression

(262)(287)
_ 4150000
75194
~55.2

According to George, the difference in their pitches
is about 55.2 Hz.
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8-2 Adding and Subtracting Rational Expressions

62. RESEARCH A student studying learning behavior
performed an experiment in which a rat was
repeatedly sent through a maze. It was determined
that the time it took the rat to complete the maze

. . 10
followed the rational function T{x) =4+ —. where
X

x represented the number of trials.
a. What is the domain of the function?
b. Graph the function for 0 = x < 10.

€. Make a table of the function for x = 20, 50, 100,
200, and 400.

d. If it were possible to have an infinite number of
trials, what do you think would be the rat’s best time?
Explain your reasoning.

SOLUTION:
a. Domain: fx|x =0}

b.

Tix)

X
~ |
- -
il o

5 EEEEEE
C.

20 45

50 4.2

100 4.1

200 4.05

400 4.025

d. Sample answer: 4; The fraction approaches 0 as x
approaches infinity; 4 + 0 = 4.
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_ox ox+1
3 T —
63. CHALLENGE Simplify - r X
-+ Gx .
-
SOLUTION:
5_1_1_.1'+1 :r‘_.r+|
X oo x
3 4 H6x ; 4 + b
I-x - 1 X
g
X
S—x(x+1)
N
4 G
<+
3x =1 X
X
Syt —x
X
dx(x)+6(3x 1)
x(3x=-1)
_G-x"—x)3x-1)
x(4x" +18x-6)
15x—3x" 3% =5+ x 4+ x
4x' + 18" — 6y
- =3x* =2x7 +16x=5
4x* +18+7 —6x

64. CCSS ARGUMENTS The sum of any two
rational numbers is always a rational number. So,
the set of rational numbers is said to be closed
under addition. Determine whether the set of
rational expressions is closed under addition,
subtraction, multiplication, and division by a nonzero
rational expression. Justify your reasoning.

SOLUTION:

Sample answer: The set of rational expressions is
closed under all of these operations because the sum,
difference, product, and quotient of two rational
expressions is a rational expression.
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8-2 Adding and Subtracting Rational Expressions

65. OPEN ENDED Write three monomials with an 67. PROBABILITY A drawing is to be held to select
LCM of 180a*b®ec. the winner of a new bike. There are 100 seniors, 150
juniors, and 200 sophomores who had correct entries.
The drawing will contain 3 tickets for each senior

SOLUTION: name, 2 for each junior, and 1 for each sophomore.
Sample answer: 20a4bzc, 15ab6’ 9abe What is the probability that a senior’s ticket will be
chosen?
66. WRITING IN MATH Write a how-to manual for AL
adding rational expressions that have unlike 8
denominators.
By
SOLUTION:
Sample answer: First, factor the denominators of all 4
of the expressions. Find the LCD of the C &
denominators. Convert each expression so they all 7
have the LCD. Add or subtract the numerators.
Then simplify. It is the same. D 3
8
SOLUTION:

Number of senior tickets = 100(3) or 300.
Number of junior tickets = 150(2) or 300.
Number of sophomore tickets = 200(1) or 200.

300
300 + 300 + 200
300
800

8

P(senior ticket) =

So, the correct choice is D.

eSolutions Manual - Powered by Cognero Page 17



8-2 Adding and Subtracting Rational Expressions

68. SHORT RESPONSE Find the area of the figure. 69. SAT/ACT If Mauricio receives b books in addition
to the number of books he had, he will have t times
S fié as many as he had originally. In terms of b and t,

how many books did Mauricio have at the beginning?

-
-1
&
1 G_o_
t+1
SOLUTION: H i+l
A= Area of the triangle + Area of the semi circle o
S R L Ja
2 2 2 f
i A
1 =
=24+ EJT(ID] K L
=24 41257 cm’ 7
SOLUTION:

Let x be the number of books he had originally.
Therefore, x+ b =1x.

r—x=h
h
X =
f—1

The correct choice is F.
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8-2 Adding and Subtracting Rational Expressions

2a

|
70.If —+—=4, thena=___

d d
|
A s
5
B L
2
c!
8
D2
SOLUTION:
- 4
24 ‘. i—--I
/.’f a
1+l—4
o
s
o )
l
a= e

The correct choice is B.

Simplify each expression.

Aab 14¢°

-
2le 2247

71.

SOLUTION:

F.
=dab ,]A‘fa:': dhe

,2"( o 2’2/ a 33a
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=y x+y

72. — i —

by 30y
SOLUTION:

Flip the second expression and multiply.
xz—yz x4y xz—yz ] 3ﬁy2

ay ' Eﬁyz ay x4y
_ repep) | 36
gy x+y§
=6y(x —y)
" -n—=12 n—4
73. +—
n+2 n—-4n-12
SOLUTION:
Flip the second expression and multiply.
nz—n—IE 2 n—4
n+l e
_ wtno13 | at—an-12
T a4l n—4
_ (N (n+3) (n-6)(n+i)
- 4 n—

=n+3Hn—06)
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8-2 Adding and Subtracting Rational Expressions

74. BIOLOGY Bacteria usually reproduce by a process Graph each function. State the domain and
known as binary fission. In this type of range of each function.
reproduction, one bacterium divides, forming two
bacteria. Under ideal conditions, some bacteria 75. y= ~2x+1

reproduce every 20 minutes.

a. Find the constant k for this type of bacterium SOLUTION:
under ideal conditions. D={x|xz05LR={y|y20}
b. Write the equation for modeling the exponential TV
growth of this bacterium. A =
hh'\
[
SOLUTION: L]
a. Substitute 2 fory, 1 for a, 20 for t in the equation y=—vax+1 j
y=ae",
) |
In2= |I'I({.’:m' )
In2 = 20k 76. y=+5x-3
e
20 SOLUTION:
k=0,0347 D={x|x20.6}.R={y|y=0}
b. Substitute k = 0.0347 in the equation v = ae" . v
y = ge" ™ T |
rjﬁ x
r‘/ |[_'.-‘: V5x—3 }—'-'
{
0 X
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8-2 Adding and Subtracting Rational Expressions

77. y=+fx+6-3

SOLUTION:
D={x|x=-6}. R ={y|y=-3}

Ty
o %
:lrf-v}'_'*_fﬁ'- _BE 1
78. y=5-+x+4
SOLUTION:

D={x|xz—4},R={y|y<5)}

79. y=+{3x-6+4

SOLUTION:
D={x|x=2L.R={y|y>4}

¥ ;_E
7

i
llf;,: wer_:E+ 4|-

1o X
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80. ¥=23-4x+3

SOLUTION:
D={x|x=<0.75},R={y|y=23}

¥
8
o g
]y=2u’3—4x+3
M|
2
1= =2 =1 [0} |x

Solve each equation. State the number and type
of roots.

81.3x+8=0

SOLUTION:
Ix+8=0

There is only one real root.
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8-2 Adding and Subtracting Rational Expressions

82 % _Bx+12=0 Graph each function.
_ 2
SOLUTION: 85.y =4lx+3y +1
Use the quadratic formula.
SOLUTION:
~5%.,/25-4(2X12) ¥
xX=
4
_ —5+425-96
e A 00
_=5%i71
4 - - -
[y= o6+ 37 + 12 X
There are two imaginary roots.
3 _ _ 2
83.x"+9x =0 86.y =—(x-5)"-3
SOLUTION: SOLUTION:
o2 +9)=0 ¥
,'L'—l] i X :---l_] 0 I}"= —{x—5]2—-§;1
x=13i i A
There is one real root and two imaginary roots. 1 \
84.x*—81=0 J k
SOLUTION:
(x* +9)x" =9)=0 87. v= l—{,r— 2% +4
X +9=0 ¥ =9=0
or
=13 =13
——— - SOLUTION:
N ¥
There are two real roots and two imaginary roots. /!—
\ /
h-_I‘T\ —
y=Tle— 22+ 43
0 X
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8-2 Adding and Subtracting Rational Expressions

88. _1==%[,1:—3}2 =5

SOLUTION:
_b\ y f_
o i Ix
/
BAN
J:%waﬁ}!-{i —

89.y = x° + 6x + 2

SOLUTION:
A I
\ Jlo] x
\ /
LM
y=xf +6x 42|

90.y =x°_ 8x+18

SOLUTION:
y
T
A\ /
\ /
i
= B+ 18F
(4] X
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