Study Guide and Review - Chapter 8

Choose a term from the list above that best
completes each statement or phrase.

.A((n) is a rational expression whose

numerator and/or denominator contains a rational
expression.

SOLUTION:
complex fraction

. If two quantities show
equal to a constant k.

. their product is

SOLUTION:
inverse variation

.A(n) asymptote is a linear asymptote that
is neither horizontal nor vertical.

SOLUTION:
oblique

.A(n) can be expressed in the formy = kx.

SOLUTION:
direct variation

. Equations that contain one or more rational
expressions are called

SOLUTION:
rational equations
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10.

. The graph of v =

X

has a(n) atXx =—-2.

x+2

SOLUTION:
vertical asymptote

occurs when one quantity varies directly as
the product of two or more other quantities.

SOLUTION:
Joint variation

. A ratio of two polynomial expressions is called a(n)

SOLUTION:
rational expression

occurs when one quantity varies directly
and/or inversely as two or more other quantities.

SOLUTION:
Combined variation

looks like a hole in a graph because the
graph is undefined at that point.

SOLUTION:
Point discontinuity
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Simplify each expression.

1. ~16xy Iﬁ:j
27z Bx°

SOLUTION:

~16xy 152" . {—[(,H]j}l,q.,:;

27z 8" (27)(8)x’:z

_(-2)(5))=’
{U}N

R 0y=*
9y

. e, P . x*+2x-15

¥ 4+x-12 x+7x+10

SOLUTION:
Fhogpen,  EREIEeTs
r4x—12 x 47x+10
- t+2) xASE-3)
x4+4x—3 x+5x4+2)
W e
x+4
3. .1":—| I.\':‘—:S.r—l:l
-4 y-6x-7
SOLUTION:
x2-1 xP-sx-14
x2—4 xz—éx—?
< RN . T2
x+2)x—-2) x-Tkx4+D
B
x—2
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] 5

X+y x -y
14, =iy
15x Fxt

SOLUTION:

x+y

]

X=y x+y Ix

y & _ 3
3x 15 »x°

15x el
X+ v 3x

5% {1 - 1]{1 +y)

X

5(x— )

.1': +3x—-18
15, —X+4
X +Tx+06

x+4

SOLUTION:
24318
v+4
x2+?x+rj
r+4
FEResE

x+4 X2+ Tx+6
_G+OG=3 _ x+4
x+4 (x+6)x+1)
x—3
x+1

x+4
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16. GEOMETRY A triangle has an area of 3x° + 9x — 18— . X1
54 square centimeters. If the height of the triangle is " 4x-8 x*-4
X + 6 centimeters, find the length of the base.
SOLUTION:
SOLUTION: 30 x-—1
Let b = length of the base of the triangle. -8 g
s 3 s x—1
. " I 4(x —2) (x+2)(x—2)
aXx _'-},1'-- ::"'I'_Eh{.f—{)] B 3 (x_,’_z) B i) i
" T A —2) (x+2) (x+2(x-2) 4
3(x +3x-18)
— T —_} _ x+6 B 4(x —1)
x+6 2 T A -D(x+2) Ax—=2D(x+2)
6(x+ ﬁ]l{x—?r} _ _x+6-—4x+44
R T T b Ax —2)(x +2)
i _ —x+10
6(x-3)=bh T Ax—2)(x+2)
br—18=5
The length of the base of the triangle is 19, Fuy By 9
fbx—18 centimeters. "2x 3x7 60’
Simplify each expression. SOLUTION:
4
, St
17 9, Sa 3x Exy
Cdab  6b°
_y o s
SOLUTION: TR L —
3 . 5a. 9 (30 S5af{2a) 3 5
dgb  6h°  dab \3b) 64\ 2a) = }xiy 3 + 8}; T SEX 3
b 1047 > 3; fx ¥ By
12ab®  12ab’ _ 3y 4et -5
27h+104° 6xly?
| 2ab’
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_,.j b -
e e TR ; 15 YEMFTS
X =3x- Xt —8x+ 2x+3 x+
25 s
v+l 2x+3
SOLUTION:
2 B 6 SOLUTION:
¥ 310  x%_sct1s ; 5
_ 5 ~ . 3 % [ 3(x+1)—x(2x+3)
Gi=aera) =33 Bt il (2x+3)(x+1)
2 ey 6 B2 e
ST =3 GG —T xiz 2x 3 2x(2x+3)+5(x+1)
3 20 =3 B 6(x +2) x+1 2x+3 (x+1)(2x+3)
T - +Dx-3 (x—-NEx-3Nx+2)
__ x—6—6x—12 Ix+3-2x"=3x
x—5x+2Dx-3) *4 EE =
_ e X +1l..1.+_‘).1'+:}
(x =50 +2x—3) B 2x +3
4x' +11x+5
2], s 3 PO 4x 23. GEOMETRY What is the perimeter of the
Iv* +2x-8 2x" +6x+4 rectangle?
SOLUTION: T
2 : I = 1
xi42x—8 x4 6x+4 L
_ 3 4 4x .
Gx —D(x+2) | x+DEx+2) SOLUTION.:
_ 3@x 42 +4x(x—4) IELPL LR o
T G-+ +2) Lx+1) Lx+6) x+1 x+6
6x +6+12x% —16x  2xt6)+8(x+1)

TGk D+ DX+ D (x+1)(x+6)

, o I i

_ 12x2—10x+6 :2.1+]-TI$.1.+=$

T2+ 2)(x+ DG —4) (x+1)(x+6)
iy

_ 12x*—10x+6 __10x+20

2+ 2)(x + DGx —4) (x+1)(x+6)
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Graph each function. State the domain and _ 10
range. 25. flx)=—
: 12
24. f(x)=-—+2 SOLUTION:

The parent function is f(x)= 1 .
- -1.
SOLUTION. a =10. The graph is expanded.

; 12
The graph of f(x)=-—+2 represents a
x

] ULII Y
transformation of the graph of f(x)=—. (i = 10 "ﬁ,l
x i =~— L
H X 4
b O
a =-12: The graph is expanded and is reflected B e
across the x-axis. 4 0] | 4| BX
P\
k = 2: The graph is translated 2 units up. There is an F
asymptote atf (x) = 2. # [
fix)
81 D={x|x#0}, R={f(x)|f(x)=0}
7 fix) = _% +2 '
- L
ey
-
—& [—4 |O Bx
—4
R
—8
L +Y

D={x|x=0L.R={/(x)|f(x)=2]
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26. flx)=

~

J

X+

SOLUTION:

~

J

The graph of f(x)=

— represents a
X+2

. : |
transformation of the graph of f(x)=—.
X
a = 3: The graph is expanded.

h =-5: The graph is translated 5 units left. There is
an asymptote at X = —5.

o0
s T b
! 4__.|l:|_.5<'_|=m_
| B |
NS T
=624 [0] | 4 | 8x
‘.
i: |_4
t |
——8
l

D={x|x=-5}, R={f(x)| f(x) =0}
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27. flx)=

x=9
SOLUTION:
; V]
The graph of f(x)= T represents a
- -

. ; |
transformation of the graph of f(x)=—.
X

a = 6: The graph is expanded.

h =9: The graph is translated 9 units right. There is
an asymptote at x = 9.

f(x)
__B | l
== E
i )= -3
- Fle|
=) Bh| 12 | X
Ll
L _4 =
I i
Car :
|

D= {.\' |x # 'lJ} LJR= {_.i"'{.r‘}| flx)= '[J'}
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28. f(x)=

L +3
x=2

SOLUTION:

The graph of f(x)= +3 represents a

x-2
. ; I
transformation of the graph of f(x)=—.
X
a =7: The graph is expanded.

h =2: The graph is translated 2 units right. There is
an asymptote at x = 2.

k = 3: The graph is translated 3 units up. There is an
asymptote at f(x)=3.

g Ak
i
e a'
]
--I-I-d--l L1 5 | 1 1 ]
P, ]
—4 ([Op & 4 8 | x
",‘l [ [
- 180 = —— +3
T N
. G

D=fx|x#2}, R={f(x)|f(x)=3}.

eSolutions Manual - Powered by Cognero

. 4
29. fix)=———-8

Xx+4
SOLUTION:

. 4
The graph of f(x)= N 8 represents a

; I
transformation of the graph of /(x)=—

a =—4: Since a < 0, the graph is reflected across the
X-axis.

h =—4: The graph is translated 4 units left. There is
an asymptote at x = —4.

k = —8: The graph is translated 8 units down. There
is an asymptote at f{x)=—8.

Since |-4|>1, the graph is stretched vertically.

f{x)
-8 |44 o 4 B X
| coo—
—AH A
I flx) = X444 .
-,
|1
fﬂ
D={x|x#-4}, R={ /()| f(x) =-8]
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30. CONSERVATION The student council is planting Determine the equations of any vertical
28 trees for a service project. The number of trees asymptotes and the values of x for any holes in
each person plants depends on the number of student the graph of each rational function.
council members.

; 3
a. Write a function to represent this situation. 3. F(x)= 14y
b. Graph the function.

SOLUTION:

x +4x=0
SOLUTION: 4N
a. Let x be the number of student council members. Kxeg) =

9 x=00rx=-4

. . NN 28
The function representing the situation is f(x)=—.

Therefore, the vertical asymptotes are at x = 0 and X
=4,
; 28
b. The graph of f(x)=— represents a
X

. : I
transformation of the graph of f(x)=—. -
% 32. flx)=———

¥ +bhxe+8

Here a = 28, the graph is stretched vertically.

= SOLUTION:
f(x) A o
1) = 22 \ /() x4+ 6x+8
I X iré A ) x+2
- x+4 .'n.'-i-?}
i 0 8 16X { }{
™ 5 |
| 3 x+4
[
-4 sy
r=-4

Therefore, there is a vertical asymptote at x = —4.
There is a hole at x = —2.
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2 -0 Graph each rational function.
33. fi{x)=— o
i X =dx—=24 2
. R
U W=
X+a)
SOLUTION:
2 _g SOLUTION:
flx)= m There is a zero at x = 2.
_(r+3)(x-3) T
(x—8)(x+3) i Ci5-0
¥=3 S
= A=

Therefore, there is a vertical asymptote at x = 8. There is a vertical asymptote at x = =5.

There is a holt at x = 3. . .
Since the degree of the numerator is less than the

degree of the denominator, the horizontal asymptote

isaty =0.

x | f(x)
-7 -1.25
wl] =
—4 -2
-3 | -0.25
-2 0
—1 | 00623

Draw the asymptotes, and then use a table of values

to graph the function.
A fix)
T
[}
SN o] 4 [ ax
H——a
1|
I Gl X+42
- I_ =15 5
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- X X +dx+4
35. fix)=—: o Sl e
L4 x+]1 36. J1x) x+2
SOLUTION: SOLUTION:
There isa zero atx = 0. foays “ +dx4d
x+1=0 o i
r=-1 d EE}
x+2
There is a vertical asymptote at x = —1. =x+2
Since the degree of the numerator and denominator . hof F(x)= X tdx+d b
are equal, there is a horizontal asymptote aty = 1. e graph of flg}==——r5— is same as the
graph of f{x)=x+2withaholeatx=-2.
x | f(x)
-6 1.2 : '2'4' ; }rix)
=51 1.25 flx) = e, i el
) - iy X2
3] 15
-2 P
o] o § [ |o X
1 0.5
Draw the asymptotes, and then use a table of values |
to graph the function.

l--*_
—
H=

A
\
A
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e x=1 38. SALES Aliyah is selling magazine subscriptions. Out

37. fOx)= o of the first 15 houses, she sold subscriptions to 10 of
them. Suppose Aliyah goes to x more houses and
sells subscriptions to all of them. The percentage of

SOLUTION: houses that she sold to out of the total houses can be
v -1 determined using
fix)=——— .
' X +5x+6 Pix)= I'EI+.1_
15+ x

There is a zero at x = 1.
a. Graph the function.

¥ 45x+6=0
(x +3}{.1‘+2]—ﬂ'

Xx==3orx=-2

b. What domain and range values are meaningful in
the context of the problem?

SOLUTION:

a. There is a vertical asymptote at x = —15. Since the
degree of the numerator and denominator are equal,
there is a horizontal asymptote aty = 1.

The vertical asymptotes are at x = -3 and x = —2.

Since the degree of the numerator is less than the
degree of the denominator, the horizontal asymptote
isaty =0.

Graph the function.
P rre— | 4P
x| f() 4 20 ul
-5 -l 1Pl = 10+x
———————— i0H 7 154 x
—4 -2.5 I |
-1 -1
- —20 810 |0 10 | 20x
| 0 |
2 | 005 i
4 1007143 o
- I
Draw the asymptotes, and then use a table of values b
to graph the function. D ={x>00:R ={0< P(x)<1.0]

i

eSolutions Manual - Powered by Cognero Page 11



Study Guide and Review - Chapter 8

39. If a varies directly as b and b = 18 when a = 27, find

a when b =10.

SOLUTION:
a=kh

27 = ff{lﬁ}
27
18

k

k=

b | tea

-

Substitute b = 10 in the relation « = %h.

=

3
a==(10)

a=15

40. If y varies inversely as x andy = 15 when x = 3.5,
findy when x = -5.

SOLUTION:

ol
Il

Lh

(B
1

=1
[
L

Substitute x = =5 in the relation v =-

-

525
3

=—10.5
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41. Ify varies inversely as x andy = -3 when x =9, find
y when x = 81.

SOLUTION:
k
.1‘__
X
1 k
9
k==27
27
Substitute x = 81 in the relation v = -
27
Iill s —
X
27
y=—-——
' 81

42. Ify varies jointlyas x andz,and x =8 andz = 3

wheny =72, findy when x = -2 andz = -5.

SOLUTION:
v=kxz
T2=k(8)(3)
T2 =244
72
24
k=3

Substitute x = —2 and z = -5 in the relationy = 3xz.

y=3(-2)(-5)

=30
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43. Ify varies jointly as x and z, andy = 18 when x = 6
andz =15, findy when x =12 andz = 4.

SOLUTION:
V=kxz
18=k(6)(15)
|8 =90k
,f[ ::E

a0

|

K==
5

Substitute x = 12 and z = 4 in the relation v =—uxz.

r_;ll_

.
y=2(12)(4)
48
5
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44. JOBS Lisa’s earnings vary directly with how many
hours she babysits. If she earns $68 for 8 hours of
babysitting, find her earnings after 5 hours of
babysitting.

SOLUTION:

Let x = number of hours.
Lety = Lisa’s earnings.

v=lkx
68 =4(8)

k_

l-.rl:-l o | B

|7
Substitute x = 5 in the relation v = =%

After 5 hours of babysitting, Lisa’s earnings is
$42.50.
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Solve each equation or inequality. Check your

solutions.

=f

| 4
45. -+

3 x=2

SOLUTION:
| 4

3(x-2)
x+10=18(x-2)
¥+ 10=18x-36
=1 7x=-46

46

X=—

17

.. 46
The solution is x = 7
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46.

6 3 6
x+5 x-3 x+2v-15
SOLUTION:
6 3 6
_r+5_x—3 ¥ +2x—15
6(x-3)-3(x+5) 6
(x+5)(x-3) X +2x-15
6x—-18-3x-15 6
¥ a5x-3x-15 x+2x-15
3x-33 6
Y 420-15 X +2x-15
3x-33=6
Jxr=39
=13
Check:
6 3
1345 13-3 132 +2(13)-15
6 3!
18 10 169+26-15
60-54 6
180 180
5.6 .
180 180

The solution is x = 13.
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oy

2 3

47, — =—
-9 x -2x-3

SOLUTION:
2 3
=9 x-9y-

2 3

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

2 (x+1) 3 (x+3)
(x+3)(x=3) (x+1) (x=3)(x+1) (x+3)
2(x+1) 3(x+3)
(x+3)(x=3)(x+1) ( 3)(x+1)(x+3)
2x+2=3x+9
-x=7
x=-7

Check
2 ! 3
(-9 (1) =3(-7)-3
49-9 49414-3
573
40 60
1_1.
200 20

The solution is x = —7.

4 x —8x

48. + =—
2x=-3 x+1 2y -x-3

SOLUTION:
4 X —8x
+ - ¥
2x=3 x+1 2x°—x-3
4(x+1)+x(2x-3) 8¢
[__\.' _1}[_1‘ § l] 2xt —x-3

2 ]
dx+442x° =3x ~8x
> - ] =
2x —x-3 2xc—x-3
3
x +x+4 —8x

2 -x=-3 & 2x' = x=3
2x' +x+4=-8x
2.\?: +';.T+4= ﬂ
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+9x+4 =0

2x° +x+8x+4=0
(2x+1)+4(2x+1)=0
(2x+1)(x+4)=0

x= 2 or x=-=4

Check 1——1
2
I !
4 ['2')" _8[_2]
+ 1 = 3
CP
LU <
e _[I] 1.
+—=3
o
P Sl
I3
o
=3
—2=2v
Check: x =—4

e )

83 —4+1 2(16)—-(—4)-3

4 4" 32
21 <3 3Fe4=3
4430
11 3 33
—12+44232
33 33
32_32
33 33

.. |
The solution is x = e -4,
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X 28 ]
49, - — = -
x+4 x+x-12 x-3

SOLUTION:
X 23 o
x+4 X +x-12 x-3
X 28
.1|'+'-|-_{.1|"4H.1'—3}_ x=3
x(xr-3}-28 1

(x+4)(x-3) x-3

X -3x-28 _x+4

(x-3) x=3

¥ -3x-28=x+4
X =3x=x=28=-4=0
¥ —4x-32=0
(x-8)(x+4)=0

r=8orx=—4

Check: x=8
8 28 7 1
8+4 $4+8-12 8-3
8 28 1
12 64+8-12 5
8§ 2871
12 60 5
8(5)-28" |
60 5
40-28" 1
60 5
1271
60 5
b J

When x = —4, left side expression of the rational
equation becomes undefined. Therefore, the solution

of the equation is x = 8.

X | X
50, =+ ——=—

2 x-1 4

SOLUTION:
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The excluded value for this inequality is x = 1.

. X | X

Solve the related equation —+——=—.

2 x=-1 4
x 1 =
2 x-1 4
x(x=1 +2  x
2(x-1) 4
:—.1'+2_.'|.'
2x-2 4

There exists no real solution for the quadratic
equation ¥ —x+4=0.

Divide the real line in to two regions as shown.

I
|
l 1
| ]
-2_10*2
|

Testx = 0.
LWL
2 0=1 4
0-1=<0
=0+
Testx = 2.
2 1 *2
= =
2 Z2=14
I+I-::l

2

f})g’_.lh
k)

Therefore, the solution is x < 1.
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51.

-

4
5..

I
Il | —

X L)

SOLUTION:
The excluded value for this inequality is x = 0.

| 4 1
Solve the related equation — ——=—.
2x 5x 3
The LCD is 30x.

Ao .. L
2 5 3
i ¥, . Efeil
301-2——301-5 = 30x 3
15—-24 = 10x
-9 = 10x
9 _

Draw vertical lines at the excluded value and at the
solution to separate the number line into intervals.

I ]
I I
L I Ii l I. 1 1 1 1
T T i T T T T T
=2 =15 =1,-05 a 05 1 15 2
I I

Now test a sample value in each interval to
determine whether the values in the interval satisfy
the inequality.

Test x = -1.
.
R SO
SEAy A0 3
T 2o
3Ty "3
7
i '.j:- 1_
10 -3
0 s
30 34
Test x =-0.5.
1 4 "
(05  5(0.5 3
Ly ]
8 o 1
1+j 3
7
i '.':- 1_
5 3
a7 sl
15 15"/
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52.

Testx = 1.
R
TOREELD 3
I G
273 3
- 18 1y
w * 3

The statement is only true for x = —0.5. Therefore,
the solution is —% <x <0.

YARD WORK Lana can plant a garden in 3 hours.
Milo can plant the same garden in 4 hours. How long
will it take them if they work together?

SOLUTION:

X

o 3 .
Therefore, it will take 1? hr to plant the garden if

they work together.
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