Math 100 — SOLUTIONS TO WORKSHEET 3
INFINITE LIMITS AND LIMITS AT INFINITY

1. INFINITE LIMITS

(1)
(a) (Final, 2014) Evaluate lim, , 3+ ;ig
Solution: The denominator vanishes at —3 while the numerator does not, so the function

blows up there. When x > —3, we have x + 3 > 0. Also, when z is close to —3, x + 2 is close

to —1. We conclude that lim,_, s+ % = —00.
(b) Let f(z) = #ﬁm What is lim,_,4 f(2)? What about lim,_, 4+ f(z), lim,_, _4— f(x)?

Solution: The limits do not exist: if x is very close to —4 then z + 4 is very small and

in;Em = (m7§i2+4) = TLL is very large. That said, when = > —4 we have %H > 0 and when

x < —4 we have T}rz; < 0 so (in the extended sense)
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(2) Evaluate
(a) limg 1 (mjl)z
Solution: The function blows up at both sides, and remains positive on both sides. Therefore
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Mo T

(b) limg_y S22

Solution: |z —4| — 0 as x — 4 while sinx —7 sin4 # 0, so the function blows up there.
xT—r

Since |z — 2| is positive and sin4 is negative (7 < 4 < 27) we have
. sin x
lim ——— = —00.
r—4 ‘I — 4|
(c) lim, ,z+ tanz, lim, ,x- tanz.
Solution: We have tanz = >=-=. Now for z close to 7, sinz is close to sin § = 1, so sinz is
positive. On the other hand limw_% cosz = cos 5 = 0 so tanx blows up there. Since cosz is
decreasing on [0, 7] it is positive if z < 7 and negative if 2 > 7, so:
lim tanz = —o0
z— I+
2
lim tanz = 400
57

2. LIMITS AT INFINITY

(1) Evaluate the following limits:

. 2
(a) lim, o0 :fcjg,l =

. . : z241 : z? 1+a%2 1 1+1%
Solution: lim, o T3 =limy 00 % - 7% = im0 - 5% = 0
xT x
. . x+1 _
(b) (Final, 2015) limy 00 3275, —5 =
P a4l _ 7 z Iy L, _r
Solution: limg e ;25,5 = liMg00 37 I limg o0 5 - +I-5 = 0.
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(¢) (Quiz, 2015) lim,,
Solution: We have
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: 22, /148inz 14 sinz
Solution: lim,_, @ = lim,_ 0o m - \/T

W - hmx—)oo W Now for all z we have
z 22 22
1 <

e

sine < Loand -4 < %% < L. Since limyy00 25 = limg 00 25 = 0 by the squeeze

theorem we have lim,_, S‘;‘f =lim, C;Sz”” = 0. Thus

Vat+sinz  V1+0

:rlggo 22 —cosx 1-0 :'
(e) limg_y_ oo (\/xQ + 2z —Va? — 1) =
Solution: We have
Va4 204+ vVae2 -1 (2? +22) — (22 - 1)
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