E

7 More Graphing Advanced Rational Functions

Warmup - find the vertical asymptotes, if any. 10f 10
X

1. f(x)=x+4 x=—4 2. f(x)=x_3 x =3

x+3 x+3
70 x(x+4) x=0,—4 8() x(x—3) x=0,3
-7
5. hx) = — 6. f(x)=——
. X) = x=—4 . X) = — x =3

x(x+4) =0 hole x(x —3) 0 ol

Find the horizontal asymptotes, if any.

12x 15x
7. f(x) = 6. f(x) =

3x24+1 y=0 3x+1 y=5
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Asymptotes and Intercepts 2 of 10

Find the asymptotes, intercepts, and holes of the function.
Sketch the graph.

2x%+3x =2 |
f) =

x2—4

Vertical asymptotes

x =72

- Horizontal asymptotes
y=2

X-intercepts

X =

y-intercepts
y =

N | — N —
A
R
o
N
»
®

Holes
XxX=-=2
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Graphing Vertical asymptotes 30710
—(x+ 3)

_ —_1.-2 1
T = e 12— D) *

X-intercepts

x=-3
| / y-intercepts
4 3
\/ y=>
| Horizontal asymptotes
| y=0
\\j End behavior

Left/right approach y=0
Behavior near vertical asymptotes

IT=—,1"=+

1T =+, —-17"=+

—2t=+4, =27 =—-
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Finding Asymptotes 4 0f 10

Vertical asymptotes occur at the zeros of the denominator provided
that the zeros are not also zeros of the numerator of equal or greater
multiplicity.

X-intercepts occur at the zeros of the numerator which are not also
zeros of the denominator.

Y-intercept is the value of f(0) if defined.

) = 2x+ 1 ) = 2x + 1 o) = x+1
+ 3 2x+ D(x = 3) (x + 1)?
Asymptotes: x=-3 x=3 Yy =_1
Hole at x = —%
X-intercepts: x = —% none none

y-intercept: y=3 y=-3
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Practice

1

J) ==

x24+9x -5

Vertical asymptotes 5010

=1 _
X =, 5
X-intercepts

none

y-intercepts

1
y=-3

Horizontal asymptotes

y=0
End behavior

Left/right approach y=0
Behavior near vertical asymptotes
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Practice
—4
o= t?
\ .J
\U

Vertical asymptotes 60t 10

=1 _
X =, 1
X-intercepts

3
X = 2,1

y-intercepts
y=06

Horizontal asymptotes
y=2

End behavior
Left/right approach y=2

Behavior near vertical asymptotes
L YIS
2 2

—1T"=00, — 1" = -



More Solving Rational
Equations
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7 More Solving Rational Equations

3 x—4 7 of 10
+2 =

x2—T7x+ 10 x—35

3 +2-(x—2)(x—5)=(x—4)-(x—2) X425
x—2)(x—=15) x—2)(x-=15) x=5-(x—2)

2 -
342 (2=Tx+10)=x2—6x+8 X =8x+15=0
34+2x2—14x+20=x%>—6x+8 x=3)x-5=0 x=3X
1 Practice
2x 1 2
+ = 1

x—1 x—-3 x2—4x+3 x=—5 3 extraneous
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3 x—4 8 of 10
+ =
x2—=T7x+ 10 x—5
3 +2-(x—2)(x—5)=(x—4)-(x—2) x£25
(x —2)(x—=5) (x—2)(x—3) (x—=35) - (x—2)
342 (2 —Tx+10)=x>—6x+8 x*—8x+15=0
342x2—14x+20=x*—6x+8 x=3)(x-=5)=0 x=3,X
B
Practice

S 4< uin R B
X2+4x+4 x2—x—06 x=-3
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7 More Solving Rational Equations

3x x— | 9 0f 10

3x+4>2x-2

x+4>-2

x>—-06

x+ Dx—2) S
(x+3)x-1)

0?

x<—=—3o0r —1<x<lorx>2
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7 More Solving Rational Equations

X 3x+4>2x—2 10 of 10
3x 4 2x—1) x+4>-2
4 4 4 S 6
Practice
9) _2)\2
x+2)(x—3) S0
& | (x +4)(x - 2)(x% + 5)

—4d<x<—-2o0r2<x<3o0rx>3

hyperlink



https://www.youtube.com/watch?v=m2MIpDrF7Es

