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Homework: Zeros and Long
Division

Quiz Tues/Weds
(Sept 9th/10th)



What's goingonatx =c¢
_ @
Let f(x) = 15
Ifn(c) # 0and d(c) =0,
x = cis a vertical asymptote

— (x+3)(x=5)
T (x+3)(x+7)
x = —7 is a vertical asymptote
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Ifn(c) =0andd(c) =0,
Simplify to find out

_ (e+3)(x-5)
T (x+3)(x+7)
There is a hole at (—3,—2)

_ (x+3)(x=5)

T (0+3)2(x+7)
x = —3is a vertical

asymptote.

Ifn(c) =0andd(c) # 0,
x = cisazero of f(x).
Graphically, this means (¢, 0)
is an x-intercept.

_ (x+3)(x-5)
T (x+3)(x+7)
x = 5isazero

(5,0) is an x-intercept



Find all holes, x-intercepts, and vertical asymptotes for the following
functions

x3 —2x% +x x3 + 6x% + 9x

[ = G Tex2 90 =5 a3y —6

g = w (%" + bx+4)
(sx <2 (x +5)

p0= K- ))
O (Ix*-16)

P - 0 (x=1)° (v J (5x—2) ')'\ _ X))
(ox) (3x¥) oo, O(fj) Sy-2
(0" () (3 ) (3 x-4)(3xe4)
X"“*“Cep\-'. (\/ o) K-intecept o ( 0/9

L e A N
Hole °, Nonae Hole: (=,0)
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Hole vs. x-Intercept vs. Vertical Asymptote

Off g0
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Write a function for which x = 4 is a vertical asymptote, x = 2 and
x = —1 are zeros, and thereisa holeatx = 3

(z:f)(xw>(xiﬁ

(X—B)(x=%>
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Polynomial (Long) Division

Divide the quotient to rewrite f(x) in an equivalent form.

x% —8x + 23 + 2
f) = x—5 :)("3 x-S

X755 Z
X=5 | X-8x +2% 5
-(}-5x )
5% +\zilg
— (%% +15) Slant froymprote:

_— =/

< y—/><’%




Polynomial (Long) Division

Divide the quotient to rewrite g(x) in an equivalent form.

10x—19 _ 4 -4

9(x) = 2x — 3 2%~
S
2X"5 g
ZX-L\ 1Dw — 19
-Uow -195)
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Polynomial (Long) Division
Divide the quotient to rewrite h(x) in an equivalent form.

X%+ 2x—7 -4

h(x) = 13 = ><-', + X+3
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Polynomial (Long) Division
Divide the quotient to rewrite k(x) in an equivalent form.

3x% —17x — 23

k(x) = x2—6x—17
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Polynomial (Long) Division

\}; — /’21»\?{: 4
Determine the equation of the sléjnt asymptote.
—2x3 +5x2 —5x —3 e -\1 3
B - )X+ +
y x2 —2x+1 - 2 )(7'.:12,5(*’
X+
— wl
2| Y_2 X+ |
~2X +|
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x-intercept(s):
Vertical asymptote(s):

y-intercept:
Horizontal asymptote:

lim f(x) =
Slant asymptote: X 0o f
Hole(s): xl_l)ljloof(x) =
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0) = Q»-, _8
RS —Cenlbeg

—(x +4)(x —6) /—¥*+2x K24 (+3) (X3
x2—9 - (xt-9

Vertical asymptote(s): W= > ond X=-5

h(x) =

-
x-intercept(s): ((6 ;D\)
/

-intercept: —
Horizontal asymptote: 7:«\ Y <0/ ?_ )
lim f(x) = ~
Slant asymptote: /\l ong. X—00
Hole(s): NOJ\Q, xl_l)r_noof(x) = —|

—|

XK= | 2z x+ 29

- (-%*F row ‘/(ﬂl’
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x-intercept(s):
Vertical asymptote(s):

_ y-intercept:
Horizontal asymptote:
lim f(x) =
Slant asymptote: X—0

Hole(s): lim f(x) =

X——00
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3x% —5x — 2
x—2

gx) =

x-intercept(s):
Vertical asymptote(s):

y-intercept:
Horizontal asymptote:

lim f(x) =
Slant asymptote: X 0o f
Hole(s): xl_l}jloof(x) =
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Determine a rational function f(x) with the following
properties

e Theonlyzerosarex =1landx =3

e Thereisaholeatx = —2
e lim f(x) = —

X—00
e lim f(x) =—o

X—>—00
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