Chapter 3 Practice Masters Answers

Prerequisite Skills

1. Vertical asymptotes give restrictions on
the domain. Horizontal asymptotes give
restrictions on the range.

2.a) X=-2,y=0

fi=1/ 2

P

W="3 \\ T=-1

b) x=1,y=0
1=-1/H-10

n=z =1

¢) Xx=4,y=0

f=1/=0-121 L

n=z Y=o EREIEEED

3.a) {xel}, {yel,y>-4}
b) {xel}, {yeR}
¢) {xel,x>-3}, {yel,y<-5}
d) {xel ,x=-2}, {yel,y=0}

2 3
4.a) —— b) 2 c) ——
) 3 ) ) 5
6 60
d) —— e) —
) 7 )17
5.2)0.5 b) -0.22
¢) 2.24 d)-1.13
6.2a) (x+4)(x—1)

b) (3x+1)(2x-3)
c) (4x+3)(3x-2)

d) (x+1)(x—=3)(4x+1)
e) (2x+5)(4x* —10x +25)
1

7.2)-7,5 b) —.4
1 4 5 4
)~ | P —
1273 )73
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8.2) —1++/6 b) 2+4/3
c)ﬂ d) none
9.a) 4<x<4 b) X<-3 or x>5

) \/7<X<\/7 d)x<-6 or x>1

f . —5+f

e)X<

H xel

3.1 Reciprocal of a Linear Function
1.

As X— f(x)—
4" +00
4- —00

+00 0
—o0 0

2.y=0,x=-1, y=L

X+1
3.a) x=4,y=0 b)%
1 1
4.a) y=—— b =
)Y X—2 )Y 2X+3

5. a) The slope is positive and increasing for
X <=3. The slope is positive and

decreasing for X > 3.
f==17/tH+3)

]

H="c {/ P=-1

b) The slope is negative and decreasing

for X < % The slope is negative and

. . 3
increasing for X > 5

f=E/(ER-31 L

™y
|

n=1 ¥="2
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?1= -1[|::‘LJ
=1 [_»

y-intercept é, {X el ,Xx# 5} ,

6. a)

H=Y

{y ell,y# O} , asymptotes:
X =35,y =0, slope positive and
increasing for X < 5, slope positive and

decreasing for X > 5
b)

fH=z/E-zih

n=c Y=c

y-interce t% {XeD Xié}
p 5’ b 2 b

{y ell,y# 0} , asymptotes:

= %, y =0, slope positive and
. . 5 .
increasing for X < > slope positive

and decreasing for X > g

. )P() 20000

1=z0000/

\__

H=z0i _._'l' b L] J—

0 s,

d) As the volume increases, the rate of
change of the pressure decreases.
8. a) 0 <b < 1, vertical compression by
factor of b; b > 1, vertical stretch by
factor of b
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b) i)
=1/ R+ 20

.|

ii)

'F1=3.J::-:+2:\
e —
H:ﬁ

Y=k

y=1.5
ii)
fH=E/ R+ 2D

F-—
;;:;H_hhww y=z.5

9. {XED,x¢k180°,keD},
{yeD,yS—l,yZl},vertical

asymptotes: X =k180°, k €[]
fi=1/sinida

oo e 1)

3.2 Reciprocal of a Quadratic Function
1.

As X— fx)—
% +00
-2 —o0
-5 —00
-5 +00
400 0
—00 0

2.a)x=1,x=6; {xel ,x=6,x=1}
b) none; {x el }

3.a)
Interval X<2 | x>2
Sign of f(X) + +
Sign of Slope + —
Change in
+ +
Slope
1
y =
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b)
Interval X<0 | 0<x<2 | x=2]2<x<4 | x>4 iV)
Sign of f(x)| + - - - + =Ltz
Sign of
Slope " " 0 - -
Change in
Slope " - - i
y= 5
X(X—4) n=i ¥=.25
: V)
4.2)i)x=2,x=-4,y=0 Interval X<0 X=0 x>0
i) {xell,x=2,x=-4} Sign of f(x) + + +
| Sign of Slope + 0 —
¥ ¥ _ 1 Change in
iii) no X-intercept, y-intercept 2 Slope + +
iv) . 1
=17 tn-2a e vi) {y el,0<y< Z}
J F vii) 0
5.a)
[ ' 1 fi=-1/0z-4)
#=0 =-1zE
V)
Interval | Xx<—4 | 4<x<-1| x=-1 [-1<x<2|Xx>2 1
Sign of B _ _
() i i H=i y¥=.2E
Sign of + n 0 B B b)
Slope fr=1/THE-EH+Y]
Change in i B B n
Slope
. 1
vi) < yell ,y>0,y£—§
vii) —0.03 H=z.E W= - 44NN Y
hx=-4,y=0 ii) {xel,x=—4 ¢)
b) i) =0 ) { st } =L/ zhz-H-3
. . 1
iii) no x-intercept, y-intercept 6
iv)
Fi=L ez
H=.EE Y=-2
d)
=1 0z
=3 =1
S
V)
Interval X<—4 | x>-+4
Sign of f(x) + + #=0 =-.2E
Sign of Slope + - 1 5 4
Change in 6. a) (Oa_j b) [—, _—j
Slope - * 4 29
vi) {yell,y>0}  vii)-0.03 0 (L_ij a) (O’_lj
Q) i)y=0 ii) {xel) 425 4
. . 1
iii) no X-intercept, y-intercept Z
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2880
7.a) B= E
b)
fri=zemnmz
=zn :H_'u'=?.2 m|
¢) 20 lux d) d >+/28.8 m
8.a)

F=1 /0= 220N 234000

§

F=1/ -2+ 2230

H=DW ( ¥=".1zE

3.3 Rational Functions of the Form

b)

l.a)i)x=-3,y=1
i) {xel,x=-3}, {yel,y=1}
iii)

fA=R+ 2l e )
i, e
=0 ( ¥=.6BB66667
iv)
Interval X<-3 | 3<x<2 | x>-2
Sign of f(X) + +
Sign of Slope + + +
Change in n B
Slope
b)i)x=2,y=-4

i) {xel,x=2}, {yel,y=-4}

iiif)

f=4H iz =51
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iv)

Interval X<0 0<x<2 X>2
Sign of f(x) — + —
Sign of Slope + + +
Change in

+ + -
Slope

. 4 2
X:—, = ——
¢) i) 30 V=73

4 2
ii) {xel,x#—¢, O,y#-——
11){ € 3} {ye y 3}

iii)

fH= 2R+ -2

H=0 ¥=.7E
iv)
3 3 4 4
Interval X< | 5<X<3 | X>3
Sign of f(x) - + —
Sign of Slope + + +
Change in
Slope M * -
d a
LA) X=——, Yy=—
c c

b) {XED,X?&—Q}, {yeD,y:&E}
C C

2x+1 6Xx—-3

.a = b =
)Y X=2 )Y 2X+1
—2X+3 3x-9

.a = b =
)Y X-3 )Y X—4

. a)

1=(a00+11 58 8

H=g ¥zz3E
b)as n >+, C—>115
¢) approximately after 7 years

. a) vertically stretched by a factor of 3,

translated 2 units right and 4 units up
by f(x)= 4x -5
X—=2
¢) ¢ and d determine the translation of
2 units to the right; a and ¢ determine
the translation of 4 units up.
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7. a) If k> 0, vertically stretched by a factor
of k; if k <0, flipped about X = p and
vertically stretched by a factor of |K|; if
p > 0, translated p units to the right; if
p <0, translated p units to the left; if q
> 0, translated q units up; if 4 <0,
translated g units down

ca=¢g,b=k-pg,c=1,d=-—p
8.a)

1=EH A0 LR +2. 2

¥=1z.19E1FF .
b) The maximum concentration is about
13.8 mg/mL, which occurs at
18.2 min.

¢) Increasing the “5” vertically stretches
the graph. Decreasing the “5”
vertically compresses the graph.
Changing the sign of the “5” flips the
graph about the x-axis. Increasing the
“0.01” vertically compresses the graph
and shifts the maximum to the left.
Decreasing the “0.01” vertically
stretches the graph and shifts the
maximum to the right.

3.4 Solve Rational Equations and
Inequalities
l.a)x=1.1 b) X=6 or x=-1

¢)X=3orx= —% d)x=7

2.2)x 0 3.520rx ] 0.28
b) x [ —0.61

3.a)x< _D 0r—4<X<é
2 2

b) —1<X££ or X>3
3 17

¢) Xx<—4 or%<x<3 or X>5

d) 4<x<-3or —1<XS%
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4.a) X = _20
7

b)x=10rx=%0r3

d)x= +/04

1
C)X=—

) 5
S5.a)x<-3or0<x<l1
b)Xx<-2o0rx>0
6. more than 7 years old
7. a) 20 000 km b) 2x10" joules

3.5 Making Connections With Rational
Functions and Equations
1. a) 160 min
b) Yes. The upper limit is 40 g/L,
because there is a horizontal
asymptote.
c) 0<t<224
2. a) $3 million b) $2.5 million
¢) approximately 2001 and 2013
d) 2003
e) Do not hire more people after 2003
because sales decline after that.

3. a) approximately 977 N
b) approximately 974 N
¢) 671 km

2n?
(n+3)2

1SRz A+ 313

4.a) R(n)=

b)

—_—rr e

H=0 ¥=0

¢) This is true only for positive integers,
sinceas N — 400, R >27.

d) -1<n<3

e) 6<n<-3or -3<n<-2
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5.a) b>0 1
b) V)X<—2OI‘—2<X<—5

1= (R T+ 1000

vi)x<-2orx>1
b)i) x=-2,x=2,y=0
ii) no X-intercept, y-intercept 2

iii)
=B Hz-10
H=E Y=70
¢) approximately 2.9 cm J
d) y=2x> it
Chapter 3 Review hE] w Y=z
l.a)x=25y=0 b)x=-5y=0 iv) {xel,x=-2,x#2},
2. y=- 32 {yel,y<0,y>2}
3.2 X+ V)0 <X<2o0rx>2 vi)-2<x<2
) =ur -0 0)i)y=0
L ii) no X-intercept, y-intercept 1
iii)
= fri=usonzemn
Hz0 y=-2 _—
b)
=170
J n=n =1
g iv) {xel}, {yel |[0<y<1}
V) Xx<0 vi) [
1
H=0 Y=-1 6. f(X\) = ——w
. 7 0 (x+2)(x—6)
4.a)i) {xel, x=—, {yel,y=0}
4 7.a)x=-2,y=1, {xel ,x#-2},
ii) no x-intercept, y-intercept % {y ell,y =1}, x-intercept 3,
. 3 .
b)i) {xell,x=5}, {yel,y=0} ymﬁﬂﬁmt—a;&rX<%Lﬂm18

positive and increasing and the slope
is positive and increasing; for
5.2)i)x=-2,x=1,y=0 -2 <x < 3, f(x) is negative and
increasing and the slope is positive
and decreasing; for x > 3, f(X) is

i) positive and increasing and the slope

fr=LRe -1 is positive and decreasing
f=R-30/ T+ 2

=0 ¥Y=-E (r
n=n Y=-i.E

iv) {xel ,x#-2,x=1},

. . . 1
ii) no X-intercept, y-intercept —g

. . 1
ii) no x-intercept, y-intercept >

{yED,y>03yS_%}
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1 3 1
b)X=——,y=——, <Xel ,X#——¢,
) 2 y 2 { 2}
{yeD yi—i} X-interce ti

D) 2 ’ p 37

y-intercept 4; for X < —% , f(x) is

negative and decreasing and the slope
is negative and decreasing;
1

-3 <x< %, f(x) is positive and
decreasing and the slope is negative
and increasing; for x > %, f(x) is
negative and decreasing and the slope

is negative and increasing
T=-FR g

Y=Y
3x+3
8. y=
y X+2
X=2
9, y=——
y X+3

10. a) Xz—% orx=>2

b)x<-5o0r-1<x<3

11.a)x [ -1.81 orx J 0.14orx 1 7.66
b) X<-2.95 or -1<x<2

12.a) 12 000 b) 2004

¢) Yes;as t > +oo,P > 40" .

Chapter 3 Test

1. a)
f=-1/C8-43 |

n=o

V=25

b)

f=z-Z1/hedh

n=o
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©)
=0/ 00— 70 +10] k
W= '|'=31nI|
3X—
. = b =
a) Y X2 +1 )Y X+2
C -
VY =9 x-2)

) {xel x#—4,x#2},

{yel,y>0,y<-1}
b) X <-4 or—4<x<-1
c)4<x<2

X=0o0rx=7
.4 <X<-3o0r x>2

. a)

1=ERACH=ED

=10
b) 11.25 cm ¢)Scm
d) greater than 21.7 cm

=10
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