AP CALCULUS
LIMITS AT INFINITY AND HORIZONTAL ASYMPTOTES
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Since the degree of the numerator is smaller than the degree of the denominator, lim ——= = 0.
z—00 T\/T

4
Since the degree of the numerator is smaller than the degree of the denominator, lim vt 0.

wﬂwx2—2x+5:

First, multiply the binomials out.

Since the degree of the numerator and denominator are equal we divide the coefficients of the highest degreed terms

and get li —@’ — o +2 1
m ——F = —.
e e 622 +2+2 6
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Since the degree of the numerator is smaller than the degree of the denominator, lim ———= =0
x—o0 3 + \/JE

4 _ .2
. . . .ort—re41
Since the degree of the numerator is smaller than the degree of the denominator, lim ————— =
r—oo 19 + r3—r
Since the degree of the numerator and denominator are equal we carefully divide the coefficients of the highest degreed

V1 4+ 4x2
terms and get lim ——— =2
z—oo 4+x

Since the degree of the numerator and denominator are equal we carefully divide the coefficients of the highest degreed

1—
terms and get lim VT =

. lim (\/x2+1—\/x2—1):0

lim (VI4+z—+x)=0

r—00

lim vz =00 ()

lim (z—vz) =00 (#)
zEI—noo (2° — 52%) = =00 (P)

Since the degree of the numerator is greater than the degree of the denominator, the limit will not exist. (The value of the
expression will go to £00).

\/E+370

Since the degree of the numerator is smaller than the degree of the denominator, lim 3
r—oo I

. z+3 .

lim VT 7 because we cannot take the square root of a negative number.

z——00 T+ 3

Vertical Asymptotes

Since Aatz = —4and lim ——— = oo there is a vertical asymptote at z = —4.

z——4 1+ 4

Horizontal Asymptotes

Since lim = 1 there is a horizontal asymptote aty = 1.
T—00 I

Since lim = 1 there is a horizontal asymptote at y = 1.
z——oco 1 + 4
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Vertical Asymptotes

3 3
x x
Since ———— fatzx = —5and lim ——————— = Foo there is a vertical asymptote at x = —5.
T a5 22 + 3z — 10 yme
x3 3
Since ————— #Hatx =2and lim —————— = Foo there is a vertical asymptote at z = 2.
1310 " 22 22 + 3z — 10 ymp
Horizontal Asymptotes
23
. I _ . . .
Since Jm =10 35210 oo there is no horizontal asymptote
3
x
i lim ————— = —oothere i hori 1 .
Since L — 3710 oo there is no horizontal asymptote
Vertical Asymptotes
. x .
Since ——=—= 3 V « ... there are no vertical asymptotes.
Vat+1
Horizontal Asymptotes
Since zh—>nolo {‘/ﬁ =1 there is a horizontal asymptote aty = 1.
x
Since lim ———=—= = —1 there is a horizontal asymptote at y = —1.
T——00 $4 + 1
Vertical Asymptotes
2 2
x“ —25 x4 —25
Since Patz = 5but lim5 = 10 there is no vertical asymptote at x = 5.
xr—

T —

Horizontal Asymptotes

2
. . x©—25 . .
Since lim = oo there is no horizontal asymptote .
r—oo I —
. . x?—25 . .
Since lim = —oo there is no horizontal asymptote .
rT——00 I — 5

Vertical Asymptotes

-3 -3
a Aatz = —2and lim < = Zoo there is a vertical asymptote at x = —2.

Since
T+ 2 z—2 1 +

Horizontal Asymptotes

. .x—3 . .
Since lim =1 there is a horizontal asymptote aty = 1.
z—00 T + 2

Since lim

—— =1 there is a horizontal asymptote at y = 1.
z——0co T + 2



