Sketch of Lecture 9 Wed, 1/30/2019

e f(z) has y=a as a horizontal asymptote if lim f(z)=aorif lim f(z)=a.

Tr—r 00 Tr—r — 00

e f(z) has z=a as a vertical asymptote if lim f(x)==o0 orif lim f(x)=+oc.
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2y =322 +1
Example 39. Determine lim Ve 5
. . 2y —3x%2+1 3 e .
| . Ve O = I
Solution Ilgréo 5211 z (fill in the details!)
Comment. Hence, f(z) :2\/_2;2—ii+1 has the line y= —g as a horizontal asymptote.
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Example 40. Determine lim 3/2v/@ 32 +1.
T— 00 5372+4

. . 3/2yz—32%+1 3/ 3 3/3
Solution. zlgr;o Sz i -V 3=VE

Here, we used that lim 3/f(z) =3/L with L = lim f(z), which holds because 3/z is continuous at = = L
T—cC T—c

(in fact, it is continuous everywhere).

2 +2x—3
2 -1
. . 22422 -3  (z—1)(z+3) _ x+3
Solution. First, let us note that e e e CES
2 _
Hence, lim i —&—223: 3: lim x+3:2.
z—1 e —1 z—s1x+1

. z?42zx-3 . xz+3 2
On the other hand, IETNW:IJTﬁ ] :0_+:+Oo
2 p—
Likewise, lim & 2073y, 432
z——-1- x*—1 z——1-x+1 0

2 — .
% has a vertical asymptote at z = —1.

Example 41. Determine lim asz— 1% and as . — —1%F,

Comment. Hence, f(z)=

Example 42. Determine lim (22°—2v42?+3z2).

Tr—r o0
(2w3—x\/4x4—|—3w)(2w3—|—ac\/4x4—|—3w) 3,3
223 4+ x4zt + 3x 223+ V42t + 32

Dividing by 23, the biggest power of = (the powers are z3, xV2* =22 and z/x :x3/2) in the denominator:

Solution. Note that 2% — xv/4a* + 32 =

—3x3 % — 00 -3 3

-3
= —_ _ —_——
223 + x4zt 4 3z 24 Ja4+3 24++/4+0 4
xS
Hence, lim (21’3 — x4zt 4+ 395) = _é_
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