5.4 Graphs of Rational Functions
X - 16

X -9

Select the comect choice below and, if necessary, fill in the an
choice.

1) Find the intercepts of the graph of the eguation y =

MATH 161

THOMPSON

x-intercepts: solve top by factoring

4 16
The intercept(s) isfare (- 4,0),(4.0), [H?J

2) Which type of asymptote will never intersect the graph of a rational function?

Choose the correct answer below.

-y-intercept: cover up the x values

oblique VERTICAL ASYMPTOTES
horizontal Solve the bottom of the fraction
¥ vertical HORIZONTAL ASYMPTOTES
all of these
e |f higher exponent of x is on top
12(x - 1) there is none
3) Identify the y-intercept of the graph of R{x) = m e If higher exponent of the x is on
) bottom then y=0
Choose the correct y-intercept below. )
e If the exponents on higher x
1 12(0-1) _ -12 _4 match then y = coefficient in
3 (0+1)(0+3) 3 3x°%+4x 3
front EXi——— Y ==
iy 5x2-6 5
v -4

4) Followr the steps for graphing a rational function to graph the function
x+2
RX= STy

If needed, first write the given function as a single rational expression.
Then, factor the numerator and denominator of R{x). Select the correct
choice below and, if necessary, fill in the answer box to complete your
choice.

Rix)= (Type your answer in factored form. Do not simplify.)

v R{x) cannot be factorad further.




Follow the steps for graphing a rational function to graph the function

_ X+ 2
R(X) = 3xv )

What is the domain of R(x)? Select the corract choice below and, if Odd exponent Crosses
necessary, fill in the answer box to complete your choice. Even exponent touches

{xlx < } (Type an integer or a simplified fraction.)

{xlx = } {Type an integer or a simplified fraction.)

Check multiplicity (exponent)
{2 =70} solve the bottom

of each asymptote:

Write Rix) in lowest terms. Select the correct choice below and, if

If it is odd, it approaches o on
necessary, fill in the answer box to complete your choice. .
one side and -e= on the other

If it is even, it approaches
either oo or -oo

Rix)= (Simplify your answer.)

¥ 5. R(x)is already in lowest terms.

The graph has x-intercept{s) -2 and no y-intarcept. solve the tOp for X'intercept; since

The graph will cross the x-axis atx= -2. crosses because exponent on that term is odd

The function has two vertical asymptotes. The leftmost asymptote
is x= -7 , and the rightmost asymptote is x=0_

It approaches co on one side of the asymptote(s) atx= -7.0
PP = ymptote(s) odd exponent crosses
and - oo on the other.

The function has one horizontal asymptote, y=0. h|gher X exponent on the bottom y:O
The function has no obligue asymptote

The graph of R intersects the horizontal or oblique asymptote at (-2.0) v put horizontal asymptote

y=0 into the equation
0=x-2 x=2 write coordinate
The graph of R is above the x-axis on the interval(s) (-7, -2),(0,ec) and

below the x-axis on the interval(s) (-oo,-7)(-2,0). Use the + and — intervals you made

Plug in numbers left and right of vertical asym
X-intercept

-7 -2 0
-8 -3 -1 14 check+ or-intervals RN AN Y g S R RN
) + ) + -«\ ! \ NaEE AR

graph using the intervals, crosses
at x =-2 bcitis + left and — right of -2 (the x-intercept)

sand‘




. . . . ~ Ix+3
5) Follow the steps for graphing a rational function to graph the function Ri{x) = YRS

If needed, first write the given function as a single rational expression. Then, factor the
numerator and denominator of R(x). Select the correct choice below and, if necessary, fill
in the answer box to complete your choicea.

Ix+1)

¥ R(x)= m {Type your answer in factored form. Do not simplify.)

What is the domain of R(x)? Selact the correct choice below and, if necessary, fill in the
answer box to complete your choice.

{ix# -4} Solve the bottom

Write R(x) in lowest terms. Selact the correct choice below and, if
necessary, fill in the answer box to complete your choice.

Rix)= (Simplify your answer.)
¥ 5. R(x)is already in lowestterms. X-int solve the top  y-int set x=0

3
The graph has x-intercept(s) -1 and y-intercept 16
The graph will cross the x-axis atx= - 1.

crosses because the term has odd exponent

The function has one vertical asymptote, x= -4

It approaches oo on one side of the asympiote(s) atx= -4 and - oo on the

oler vertical asymptote: solve the bottom asym and x-intercept
4 -1

3
The function has one horizontal asymptote, y= 7 5 2 0 check i |
- - check + or - Intervals

exponents match: coefficients in front
+ - o+
There is no oblique asymptote.

graph using intervals and
There is no point at which the graph of R intersects the horizontal or obligue
asymptote. crosses at x = -1 bc —to the left

and + to the right of -1

The graph of R is above the x-axis on the intervalis) (- oo, —4).( - 1,00) and

below the x-axis on the intarval(s) (-4,-1).

[=-]
.
'
B e M B

L



6)

Follow the steps for graphing a rational function to graph the function R{x) =

If needed, first write the given function as a single rational expression. Then,

5
x* -36

factor the

numerator and denominator of R(x). Select the correct choice below and, if necessary, fill

in the answer box to complete your choice.

What is the domain of R(x)? Select the correct choice below and, if necessary, fill in the

amswer box to complete your choice.

{xx# -66}
-4 Rix) is already in lowest terms.
c x-int: solve the top but
The graph has y-intercept - % and no x-intercept.
y-intsetx=0

The function has two vertical asymptotes. The leftmost asymptote is x= -6,
and the rightmost asymptote is x=6 .

It approaches co on one side of the asymptote(s) atx= -6,6 and - oo on the

other green boxes top of the page

The function has one horizontal asymptote, y=0.

There is no oblique asymptote.

no x value
asym and x-intercept
-6 6
-7 0 7
+ -+

graph using intervals
does not cross y asymptote

The graph of R is above the x-axis on the interval{s) (- oo, —6),(6,00) and below

the x-axis on the interval(s) (-6,6) .

7) Follow the steps for graphing a rational function to graph the function Rix) =

XZ

x2+x—2[]'

If needed, first write the given function as a single rational expression. Then, factor the numerator and denominator
of R(x). Select the correct choice below and, if necessary, fill in the answer box to complete your choice.

R(x) is already in factored form.

Rix)= m (Type your answer in factored form. Do not simplify.)

What is the domain of R(x)? Select the correct choice below and, if necessary, fill in the answer box to complete your

choice.

{xix# -54} Solve the bottom

i Type an integer or a simplified fraction. Use a comma to separate answers as neaded.)



¥ 5. R(x)is already in lowest terms.

Locate the intercept(s) of the graph. Select the corract choice below and, if necessary, fill in the answer box(es) to
complete your choice.

x-intercept settop =0
¥ . The graph has x-intercept(s) 0 and y-intercept 0 .y—intercept setx=0

(Simplify your answers. Type integers or fractions. Use a comma to separate answers as needed. Type
each answer only once.)

Determine the behavior of the graph of R at any x-intercepts. Selact the correct choice below and, if necessary, fill in
the answer box(es) to complete your choice.

The graph will touch but not cross the x-axis at x= 0 . touches because of the even exponent
(Type an integer or a simplified fraction. Use a comma to separate answers as nesded. Type each answer
only ance.)

Determine the vertical asymptote(s), if one exists. Select the correct choice below and, if necessary, fill in the answer
box(ex) to complete your choice.

¥ The function has two vertical asymptotes. The leftmost asymptote is x= -5 | and the rightmost asymptote

iz x=4 .

Determine the behavior of the graph on either side of any vertical asymptotes, if one exists. Select the correct choice
below and, if necessary, fill in the answer box(es) to complete your choice.

It approaches oo on one side of the asymptote(s) at x= -54 and - oo on the other.
(Type an integer or a simplified fraction. Use a comma to separate answers as needed. Type each answer
only once.)

Green box on top of page

Determine the horizontal asymptote(s), if one exists. Select the correct choice below and, if necessary, fill in the
answer box(es) to complete your choice.

¥ . The function has one horizontal asymptote, y=1.
(Type an equation. Use integers or fractions for any numbers in the equation.)
Since exponents top and bottom match, the horizontal
asymptote is the coefficients out in front.
L

There is no oblique asymptote.

Determine the points, if any, at which the graph of R intersects the horizontal or oblique asymptote, if one exists.
Select the comrect choice below and, if necessary, fill in the answer box to complete your choice.

v The graph of R intersects the horizontal or oblique asymptote at (20,1) .

(Simplify your answer. Type an ordered pair. Use a comma to separate answers as needed )



Plug in horizontal asymptote y = 1 into the equation:
_ x? : 2 _ — 2
1= 7 xgg CrOSS multiply x* + x —20 = x

x =20 coordinate (20,1)

Use the real zeros of the numerator and denominator of R to divide the x-axis into intervals. Determine where the
graph of R is above or below the x-axis by choosing a number in each interval and evaluating R there. Select the
correct choice below and fill in the answer box{es) to complete your choice.

The graph of R is above the x-axis on the interval(s) (- oo, —5),(4,00) and below the x-axis on the

interval(s) (=5.0L04)-  plug in numbers left and right of vertical

asymptotes and x-intercept
5 0 4
-6 -1 1 5tocheck+and-intervals
+ - -+
sketch what the graph will look like using + and — intervals
does not cross the y asymptote since the sign stayed — at x=0

3x
8) Follow the steps for graphing a rational function to graph the function Gix)=

-1

If needed, first write the given function as a single rational expression. Then factor the numerator and
denominator of G(x). Select the correct choice below and, if necessary, fill in the answer box to complete your
choice.

3x

h SN e ¢

Type your answer in factored form. Do not simplify.)

G(x) cannot be factored further.



What is the domain of G(x)? Select the correct choica below and, if necessary, fill in the answer box to
complete your choice.

{xix# -9.9) Solve the bottom

¥ G(x)is in lowest terms.

Find the intercepts of the graph. Select the correct choice below and, if necessary, fill in the answer boxies) to
completa your choice.

X-intercept settop =0
The graph has x-intercept{s) 0 and y-intercept 0 . y-intercept setx=0

Determine the behavior of the graph of G at any x-intercepts. Select the correct choice below and, if necessary,
fill in the answer box(es) to complete your choice.

The graph will cross the x-axis at x= | and touch but not cross the x-axis at x=
(Type integers or simplified fractions. Use a comma to separate answers as nesded. Type each
answer only once ) crosses because of the odd

¥ The graph will cross the x-axis atx= 0 | exponent on the x-intercept (top)

Determine the vertical asymptote(s), if one exists. Select the correct choice below and, if necessary, fill in the
answer box(es) to complete your choice.

The function has one vertical asymptote,
(Type an equation. Use integers or fractions for any numbers in the equation.)

The function has two vertical asymptotes. The leftimost asymptote is x= -9 and the rightmost
asymptote is x=9 .

Deatermine the behavior of the graph on either side of any vertical asymptotes, if one exists. Selact the correct
choice below and, if necessary, fill in the answer box(es) to complete your choice.

It approaches co on one side of the asymptote(s) at x= and - oo on the other. It approaches either
oo of — oo on both sides of the asymptote(s) at x=

(Type integers or simplified fractions. Use a comma to separate answers as needed. Type sach
answer only once.)

It approaches co on one side of the asymptote(s) atx= -99 and - oo on the other.
(Type an integer or a simplified fraction. Use a comma to separate answers as neaded. Type each
answeronly once)  Green box top of the page



Determine the horizontal asymptote(s), if one exists. Select the correct choice below and, if necessary, fill in the
answer box(ex) to complete your choice.

¥ " The function has one harizontal asymptote, y=0.

(Type an equation. Use integers or fractions for any numbers in the equation.)

Since exponents on bottom is larger than horizontal asymptote is y=0

¥ . There is no oblique asymptote.

Determine the points, if any, at which the graph of G intersects the horizontal or oblique asymptote, if one
exists. Select the correct choice below and, if necessary, fill in the answer box to complete your choice.

The graph of G intersects the horizontal or oblique asymptote at (0,0} .
(Simplify your answer. Type an ordered pair. Use a comma to separate answers as needed )

Plug in horizontal asymptote y = 0 into the equation:
0=3x x=0 coordinate (0,0)

Plug in numbers left and right of vertical asymptotes and x-intercept
9 0 9
-10 -1 1 10tocheck+ and - intervals
- S
crosses the y asymptote bc + left and — right of x =0 which is the
same as using the algebraic steps in the green above.

Use the real zeros of the numerator and denominator of G to divide the x-axis into intervals. Determine where
the graph of G is above or below the x-axis by choosing a number in each interval and evaluating G there.
Select the comrect choice below and fill in the answer box{es) to complete your choice.

The graph of G is above the x-axis on the interval{s) (—9,0}.{9 ) and below the x-axis on the
interval(s) (- o0, —9),(0,9) .

ta
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3
(x-4)(x* -49)

9) Follow the steps for graphing a rational function to graph the function R{x)=

If needed, first write the given function as a single rational expression. Then, factor the numerator and
denominator of R(x). Select the correct choice below and, if necessary, fill in the answer box to complete your
choice.

¥ Rx)= (Do not simplify.)

(x—A)x—T)x+7)

What is the domain of R(x)? Selact the correct choice below and, if necessary, fill in the answer box to
complete your choice.

{xlx < } (Type an integer or a simplified fraction.)
{xlx z } {Type an integer or a simplified fraction_}

{xixz -747}
i Type an integer or a simplified fraction. Use a comma to separate answers as neaded.)

The domain is the set of all real numbers.

Write R(x) in lowest terms. Select the correct choice below and, if necessary, fill in the answer box to complete
your choice.

Rix)= (Simplify your answer.)

¥ 5. R(x)is already in lowest terms.

Find the intercepts of the graph. Select the correct choice below and, if necessary, fill in the answer box(as) to
complete your choice.

8
The graph has y-intercept  and x-intercept(s) . (0—4)(0-49)

(simplify your answers. Type integers or fractions. Use a comma to separate answers as neaded.
Type each answer only once.)

The graph has y-intercept 10 and no x-intercept.

Determine the behavior of the graph of R at any x-intercepts. Select the correct choice below and, if necessary,
fill in the answer box({es) to complete your choice.

¥ ). There is no x-intercept.

Determine the vertical asymptote(s), if one exists. Select the correct choice below and, if necessary, fill in the
answer box(es) to complete your choice.

¥ " The function has three vertical asymptotes. The leftmost asymptote is x= -7 | the middle asymptote

is x=4 , and the rightmost asymptote is x=7 .



Cletermine the behavior of the graph on either side of any vertical asymptotes, if one exists. Select the correct
choice below and, if necessary, fill in the answer box(es) to complete your choice.

It approaches co on one side of the asymptote(s) at x= and - co on the other. It approaches either

co or —co on both sides of the asymptote(s) at x=
{Type integers or simplified fractions. Use a comma to separate answers as needed. Type each

answer only once.
Yy once.) all odd exponents
It approaches oo on one side of the asymptote(s) atx= -7,4,7 and - co on the other.

(Type an integer or a simplified fraction. Use a comma to separate answers as neaded. Type 2ach
answer only once.)

Determine the horizontal asymptote(s), if one exists. Select the correct choice below and, if necessary, fill in the
answer box(es) to complete your choice.

Since exponents on bottom is larger than horizontal asymptote is y=0
The function has one horizontal asymptote, y=0 .
(Type an equation. Use integers or fractions for any numbers in the equation.)

L

The function has no oblique asymptote.

Determine the points, if any, at which the graph of R intersects the horizontal or oblique asymptote, if one
exists. Select the correct choice below and, if necessary, fill in the answer box to complete your choice.

There is no x-intercept because no x-value on top
The graph of R intersects the horizontal or oblique asymptote at

(Simplify your answer. Type an ordered pair. Use a comma to separate answers as needed.)
The graph of R intersects the horizontal or oblique asymptote at infinitely many points.

There is no point at which the graph of R intersects the horizontal or oblique asymptote.
Plug in horizontal asymptote y = 0 into the equation:

8 : : :
0= D) (7—29) cross multiply 0 = 8 is undefined

therefore, there is not point that intersects the horizontal asymptote

Plug in numbers left and right of vertical asymptotes
-7 4 7
-8 0 5 8to+and-intervals
- + - +
Use the real zeros of the numerator and denominator of R to divide the x-axis into intervals. Detarmine where

the graph of R is above or below the x-axis by choosing a number in each interval and evaluating R there.
Select the correct choice below and fill in the answer box(es) to complete your choice.

The graph of R is above the x-axis on the interval{s) (- 7.4).(7,00) and below the x-axis on the
interval(s) {— oo, - 7).(4.7) .



o

2
Xix—5
Follow the steps for graphing a rational function to graph the function R(x)= —E ]; i
10) (x+8)

If needed, first write the given function as a single rational expression. Then, factor the numerator and
denominator of Rix). Select the cormrect choice below and, if necessary, fill in the answer box to complete your
choice.

Rix)= (Type your answer in factored form. Do not simplify.)

v R(x) is already in factored form.

What is the domain of R(x)? Select the correct choice below and, if necessary, fill in the answer box to
complete your choice.

{xlx# -6}

{Type an integer or a simplified fraction. Use a comma to separate answers as needed )

¥ 5. R(x)is already in lowest terms.

Find the intercepts of the graph. Select the correct choice below and, if necessary, fill in the answer box{es) to

completa your choice. . .
PEey x-int: solve the top  y-int: set x=0

Determine the behavior of the graph of R at any x-intercepts. Select the corract choice below and, if necessary,
fill in the answer box(es) to complete your choice.

x-intercept of 0 had exponent of 1 crosses, 5 has exponent of 2 touches

The graph will cross the x-axis at x= 0 , and touch but not cross the x-axis at x= 5.

(Type integers or simplified fractions. Use a comma to separate answers as needed. Type each
answer anly once.)



Determine the vertical asymptote(s), if one exists. Select the correct choice below and, if necessary, fill in the
answer box(es) to complete your choice.

The function has three vertical asymptotes. The leftmost asymptote is | the middle asymptote is

, and the rightmost asymptote is
(Type equations. Use integers or fractions for any numbers in the equations.)

¥E. The one vertical asymptote is x= -6

Determine the behavior of the graph on either side of any vertical asymptotes, if one exists. Select the correct
choice below and, if necessary, fill in the answer box(es) to complete your choice.

It approaches co on one side of the asymptote(s) atx= -6 and - co on the other. 0dd exponent
{Type an integer or a simplified fraction. Use a comma to separate answers as needed. Type each
answer only once.)
Determine the horizontal asymptote(s), if one exists. Select the correct choice below and, if necessary, fill in the
answer box(es) to complete your choice.

The function has two horizontal asymptotes. The top asymptote is | and the bottom asymptote is

x3
coefficientis 1

(Type equations. Use integers or fractions for any numbers in the equations.) 3

¥ The function has one horizontal asymptote, y=1.

¥ . The function has no obligue asymptote.

¥ . There is no point at which the graph of R intersects the horizontal or oblique asymptote.

Determine the points, if any, at which the graph of R intersects the horizontal or oblique asymptote, if one
exists. Select the correct choice below and, if necessary, fill in the answer box to complete your choice.

Plug in horizontal asymptote y = 1 into the equation:
_ x3-10x?%+25x

= cannot be factored so none
x2+x-20

Plug in numbers left and right of vertical asymptotes and x-int
6 0 5
-7 -1 1 6tocheck+and-intervals
- o+

Use the real zeros of the numerator and denominator of R to divide the x-axis into intervals. Detarmine where
the graph of R is above or below the x-axis by choosing a number in each interval and evaluating R there.
Select the comrect choice below and fill in the answer box{es) to complete your choice.



Crosses at 0 and touches at 5 because of the exponents which makes
extra intervals at those points

The graph of R is above the x-axis on the interval(s) (- oo, —6),(0,5).(5,00) and below the x-axis on
the interval(s) (-6,0) .

2
X" +5x-3b
11) Follow the steps for graphing a rational function to graph the function R(x)= ——.
O )

If needed, first write the given function as a single rational expression. Then, factor the numerator and
denominator of R(x). Select the comrect choice below and, if necessary, fill in the answer box to completa your
choice.

(x+9)x—4) . o
TEED (Type your answer in factored form. Do not simplify.)

What is the domain of R(x)? Selact the correct choice below and, if necessary, fill in the answer box to
complete your choice.

{x2 | =34) only use both x-values in bottom for domain

Yo Rx)=

Write R(x) in lowest terms. Select the correct choice below and, if necessary, fill in the answer box to complete
your choice.

Cancel out common factors

" x+9
Rix)= i3 (Simplify your answer.)

Find the intercepts of the graph. Select the correct choice below and, if necessary, fill in the answer box(es) to
complete your choice.

x-int: solve the top y-int set x=0

The graph has x-intercept{s) -9 and y-intercept 3 .

(Simplify your answers. Type integers or fractions. Use a comma to separate answers as needed.
Type each answer only once.)



Determine the behavior of the graph of R at any x-intercepts. Select the correct choice below and, if necessary,
fill in the answer box(es) to complete your choice.

The graph will cross the x-axis at x = and touch but not cross the x-axis at x=
{Type integers or simplified fractions. Use a comma to separate answers as needed. Type each

answer only once.)
¥ B. The graph will cross the x-axis atx= —9 SOlve the top odd exponent so it crosses

(Type an integer or a simplified fraction. Use a comma to separate answers as neaded. Type 2ach
answer only once_)

Determine the vertical asymptote(s), if one exists. Select the correct choice below and, if necessary, fill in the

answer box{es) to complete your choice.
solve the bottom

The function has one vertical asymptote, x= -3 .
(Type an equation. Use integers or fractions for any numbers in the equation.)

L

Determine the behavior of the graph on either side of any vertical asymptotes, if one exists. Select the correct
choice below and, if necessary, fill in the answer box(es) to complete your choice.

It approaches co on one side of the asymptote(s) at x= and - oo on the other. It approaches either
co of — oo on both sides of the asymptote(s) at x=

{Type integers or simplified fractions. Use a comma to separate answers as needed. Type each
answer only once.)

It approaches co on one side of the asymptote(s) atx= -3 and - co on the other.
(Type an integer or a simplified fraction. Use a comma to separate answers as nesded. Type each
answer only once.)
Determine the horizontal asymptote(s), if one exists. Select the correct choice below and, if necessary, fill in the
answer box(es) to complete your choice.
Exponents top and bottom match

The function has one horizontal asymptote, y=1. so it’s the coefficient
(Type an equation. Use integers or fractions for any numbers in the equation.)

L

¥ . The function has no oblique asymptote.

Determine the points, if any, at which the graph of R intersects the horizontal or oblique asymptote, if one
exists. Select the correct choice below and, if necessary, fill in the answer box to complete your choice.

¥ There is no point at which the graph of R intersects the horizontal or oblique asymptote.

Plug in horizontal asymptote y = 1 into the equation:

x+9

= — x+ 3 =x+9 nosolution
x+3



Plug in numbers left and right of vertical asymptotes and x-int
9 -3 4
-10 -4 0 5tocheck+and-intervals
+ - + +
does not include x=4 because the cancelled term is a whole in the graph,
use intervals to choose graph and the whole makes an extra interval
Use the real zeros of the numerator and denominator of R to divide the x-axis into intervals. Determine where

the graph of R is above or below the x-axis by choosing a number in each interval and evaluating R there.
Select the correct choice below and fill in the answer box(es) to complete your choice.

The graph of R is below the x-axis on the interval(s)
(Type your answer in interval notation. Use a comma to separate answers as neaded.)

The graph of R is above the x-axis on the interval(s) (- oo, —9).( - 3,4],{4,m}w and below the x-axis on
the intarval(s) (-9,-3).




16%° — 16x -5

Follow the steps for graphing a rational function to graph the function R(x)= —————.
dx= -13x+10

12)

If neaded, first write the given function as a single rational expression. Then factor the
numerator and denominator of R(x). Select the correct choice below and, if necessary, fill in
the answer box to complete your choice.

(4x + 1){4x - 5) Factor using slide and divide

v - iy -
R(x) %= 2)4x -5) {Type your answer in factored form. Do not simplify.)

R(x) is already in factored form.

What is the domain of R(x)? Select the correct choice below and, if necessary, fill in the
answer box to complete your choice.

only use both x-values in bottom for domain
{xlx = } {Type an integer or a simplified fraction_)

W
E
e F 2,4

Write R(x) in lowest terms. Select the corract choice below and, if necessary, fill in the answer
box to complete your choice.

Cancel out common factors

v e+l
Rix) = w7 (Simplify your answer.)

Find the intercepts of the graph. Select the correct choice below and, if necessary, fill in the
answer box{es) to completa your choicea.

x-int solve top y-int set x=0

1

L
1
The graph has x-intercept(s) - 1 and y-intercept - 3

Determine the behavior of the graph of R at any x-intercepts. Select the correct choice below
and, if necessary, fill in the answer box{es) to complate your choice.

The graph will cross the x-axis atx= | and touch but not cross the x-axis at x=

(Type integers or simplified fractions. Use a comma to separate answers as neaded.
Type each answer only onca.)

1 solve the top

The graph will cross the x-axis at x= - 1

Determine the vertical asymptiotels), if one exists. Select the correct choice below and, if

necessary, fill in the answer box(es) to complete your choice.

solve the bottom

¥ . The function has one vertical asymptote, x=2 .

(Type an equation. Use integers or fractions for any numbers in the equation.)



Determine the behavior of the graph on either side of any vertical asymptotes, if one exists.
Select the comect choice below and, if necassary, fill in the answer box{es) to complete your
choice.

It approaches oo on one side of the asymptote(s) at x = and - co on the other. It

approaches either co or — oo on both sides of the asymptote(s) at x=
(Type integers or simplified fractions. Use a comma to separate answers as needed.

Type each answer only once.) Solve the bottom and odd exponent
It approaches co on one side of the asymptote(s) at x= 2 and - co on the other.

(Type an integer or a simplified fraction. Use a comma to separate answers as
needed. Type each answer only once.)

Determine the horizontal asymptote(s), if one exists. Select the correct choice below and, if
necessary, fill in the answer box(es) to complete your chaice.

The function has two haorizontal asymptotes. The top asymptota is and the bottom
asymptote is
(Type equations. Use integers or fractions for any numbers in the equations.)
¥ 1. The function has one horizontal asymptote, y=4 . Exponents equal, coefficient in front

(Type an equation. Use integers or fractions for any numbers in the equation.)

The function has no oblique asymptote.

There is no point at which the graph of R intersects the horizontal or oblique
asymptote.

Plug in horizontal asymptote y = 1 into the equation:
4x+1
4 =
xX—2

4x + 1 = 4x — 8 no solution

Plug in numbers left and right of vertical asymptotes and x-int
1 5

4 4
-1 0 1% 3 to check + and - intervals

+ - - 4+



: 5 : :
does not include X=7 because the cancelled term is a whole in the graph,

use intervals to choose graph and the whole makes an extra interval

Use the real zeros of the numerator and denominator of R to divide the x-axis into intervals.
Determine where the graph of R is above or below the x-axis by choosing a number in each
interval and evaluating R there. Select the correct choice below and fill in the answer box{as)
to complete your choice.

Ll

1

The graph of R is above the x-axis on the interval(s) [ - oo, — E] (2,00) and below

15)(56
the x-axis on the interval(s) [—— —], [—:EJ .

Another 12)

44,04

Fx~ —5x—4

Follow the steps for graphing a rational function to graph the function R(x)= ————.
Jxm - 13x+12

If needed, first write the given function as a single rational expression. Then factor the
numerator and denominator of R(x). Select the correct choice below and, if necessary, fill in
the answer box to complete your cheice.

Factor using slide and divide

(2x+1)(3x-4)
(Type your answer in factored form. Do not simplify.)

(x—3)(3x—-4)

YA R(x)=

R{x) is already in factored form.

What is the domain of Rix)? Select the correct choice below and, if necessary, fill in the
answer box to complete your choice.



4 4
¥x#F 3,3

(Type an integer or a simplified fraction. Use a comma to separate answers as
neaded.}

The domain is the set of all real numbers.

Write Rix) in lowest terms. Select the corract choice below and, if necessary, fill in the answer
box to complete your choice.

cancel out common factors

" 21
Rix)= =3 (Simplify your answer. )

Find the intercepts of the graph. Select the correct choice below and, if necessary, fill in the
answer box(es) to complete your choica. X-int solve tOp y—int set x=0
y 1 1
The graph has x-intercept(s) - 5 and y-intercept - 3

1
The graph will cross the x-axis atx= —= . solve the top

¥ _. The function has one vertical asymptote, x=13 . solve the bottom

It approaches co on one side of the asymptote(s) at x= 3 and - co on the other.

(Type an integer or a simplified fraction. Use a comma to separate answers as
neaded. Type each answer only once )

Determine the horizontal asymptote(s), if one exists. Select the correct choice below and, if
necessary, fill in the answer box{es) to complete your choice.

exponents equal, coefficient in front

The function has one horizontal asymptote, y=2 .
(Type an equation. Use integers or fractions for any numbers in the equation )

i

¥ . There is no point at which the graph of R intersects the horizontal or oblique
asymptote.

Use the real zeros of the numerator and denominator of R to divide the x-axis into intervals.
Determine where the graph of R is above or below the x-axis by choosing a number in each
interval and evaluating R there. Select the correct choice below and fill in the answer box(es)

to complete your choice.

L
1
The graph of R is above the x-axis on the interval(s) [ - oo, — E] A3,00) and below

1 4 4
the x-axis on the intervalis) [_EEJ[§3] .



Plug in numbers left and right of vertical asymptotes and x-int

1 4
= - 3
2 3

-1 0 2 4tocheck+ and - intervals
. 4 )
+ - - + doesnotinclude x=§ because the cancelled term is a

whole in the graph which will make an extra interval

PR

T

Follow the steps for graphing a rational function to graph the function

3x- 18
13)  Hw- 3;_12.

If needed, first write the given function as a single rational expression. Then,
factor the numerator and denominator of H{x). Select the correct choice below
and, if necessary, fill in the answer box to complete your choice.

3(x - 6)

] w . H{x)= W {Type your answer in factored form. Do not

What is the domain of H(x)}? Select the correct choice below and, if necessary,
fill in the answer box to complete your choice.

{xIx# -66}

Write H(x) in lowest terms. Select the correct choice below and, if necessary, fill
in the answer box to complete your choice.

(x +6)

¥ Hx)= (Simplify your answer.)



1

The graph has y-intercept - 5 and no x-intercept.

¥ ). There is no x-intercept.

¥ /. The function has one vertical asymptote, x= -6 .
(Type an equation. Use integers or fractions for any numbers in the
equation.)

YOk approaches co on one side of the asymptote(s) atx= -6 and - o0
on the other.

¥ . The function has one horizontal asymptote, y=0.

¥ . There is no oblique asymptote.

¥ . There is no point at which the graph of H intersects the horizontal or
oblique asymptote.

i

The graph of H is above the x-axis on the interval(s) (- oo, -6) and

below the x-axis on the interval(s) {-6,6).(6,00) .
Plug in numbers left and right of vertical asymptotes (-6,6)
-7, 0, 7 to check positive or negative
+ - - does not include x=6 because the cancelled termis a
whole in the graph which will
make and extra interval

B N =




Which rational function has the given Ay &
Q,

h? i ]
14) ¥ :E_- j

|
P N Bl g
-4
X?—9 on bottom \: & /
. . . I -
plug in zero and find which on v
Is-positive
R(x) o Rix) :
x = x = -
x -9 x* 49
L
| 3% - 3’
X)= ¥}z - ——
+9 -9
15) y=1/x
1
Explain how the graph of the function f{x) = o4 can be obtained from the graph of y

1
V= Then graph f and give the (a) domain and (b) range. Determine the intervals of =

the domain for which the function is (c) increasing or (d) decreasing.

.1
To obtain the graph of f, shift the graph of y = > to the left 4 unit(s). <t

16

(a) The domain of f(x) is (- o0, -4)U(-4.0). Use union symbol

(Type your answer in interval notation.) for domain and range
(b) The range of f(x) is { - co,0)LD,co) .

W ] (Type your answer in interval notation. )

There is no interval of the domain for which the function is increasing.

L

v o _ Use comas for increasing and decreasing
The function is decreasing on (- oo, —4),( - 4,00) .



1 1
16) Explain how the graph of the function f(x) = <} 9 can be obtained from the graph of y = o Then graph f

and give the (a) domain and (b) range. Determine the intervals of the domain for which the function is (c)
increasing or (d) decreasing.

.1
To obtain the graph of f, shift the graph of y = ” up 9 unit(s).

¥

16
:lt (a) The domain of fix) iz (- co,0)UD c0) .
] ( Type your answer in interval notation.}

j (b) The range of f{x}is { - o0, 99,00} .

(Type your answer in interval notation.}

¥ . There is no interval of the domain for which the function is increasing.

¥ " The function is decreasing on (- o0,0).(0,00) .

17)

Explain how the graph of the function f{x) = can be obtained from the graph of

(x-1)°

1
¥=—3- Then graph f and give the (a) domain and (b} range. Determing the intervals of
X

the domain for which the function is (c) increasing or (d) dacreasing.

1 - 2 2
To obtain the graph of f, shift the graph of y = ? to the right 1 unit(s). ‘ )
2
Ay
16
(@) The domain of f{x)is [— oo, 1)L1,00) .
(Type your answer in interval notation.)
I S S (b) The range of f{x} is (0,c0) .
(Type your answer in interval notation. )
L3 L. .
The function is increasing on (- oo0,1) . v The function is decreasing on (1,00) -

(x+3)%

18) Explain how the graph of the function f(x) = -5 can be obtainad from the graph of

1
y=-3. Then graph f and give the (a) domain and (b) range. Determine the intervals of the
X

domain for which the function is (c) increasing or (d) decreasing.

.1
To obtain the graph of f, shift the graph of y = ? to the left 3 units, reflect across the

¥-axis, and shift 5 units down.



(@) The domain of fix)is (- oo, — 3PN -3,00) .
. . . . . . (Type your answer in interval notation.)

(b) Tha range of f{x) is (-oo,—5).

ﬁ r—'—““ ( Type your answer in interval notation.)
-4

¥ 1. The function is increasing on (- 3,00) . ¥ 2. The function is decreasingon (—o0,-3).

19) Match the rational function with the appropriate description below.

_x—1
T x+ 5

()

Choose the correct attribute of the rational function.

¥ 1 The vertical asymptote is x = - 5.

The x-intercept is 5.
The vertical asymptote is x = 1.

The y-intercept is - 1.

20) Identify the appropriate description for the following rational function.

.1
¥+3

f(x) =

The x-intercept is 3.

There is a "hole” in its graph at x= - 3.

The x-axis is its horizontal asymptote, and the y-axis is its vertical asymptote.
The horizontal asymptote is y = 3.

The vertical asymptote is x= - 1.

The graph has an oblique asymptote.

The y-intercept is 1.

The x-axis is its horizontal asymptote, and the y-axis is not its vertical asymptote.

21)

Match the rational function with the appropriate description below.

x> - 16
)=

Choose the correct attribute of the rational function.

The vertical asymptote is x=4.

¥ . Thereis a "hole” in the graph atx=4.



Which of the following functions have a graph that does not have a vertical asymptote?

22)
Select all that apply.

o) =~
}{2

1
fix)=
xz—E
3x+1
=7
1

}{2+2

fix)=

o fix) =

23) Sketch the graph of the rational function.

3x

fix)= ——
X x> - 2%-3

24) Graph the rational function.

ﬂ::] - 2%
¥} =
XE_EEP




