Answer on Question #65647 — Math — Calculus

Question
Calculate
lim x tends eo— xA2 In(x"2+1/x72)"3
Solution
Method 1

It is known that

Jim (143)" =

hence

lim (1+§)y= |Z=§—>Oasy—>00|=£i_r)r(1)(1+z)§=e and

y—00
using the previous formula, the continuity of the logarithmic function one gets
1 1

1=In(e)=1In (lim(l + Z)E) =limin(1+2)z = limlln(l + 7).
z—0 z—0 z-02
Thus,
lim In(1+z) _

z—-0 z
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3 1
lim len(x2+1) = 3lim len(xz—+1) =3 lim M= |t =x—12—> 0Oasx — oo

X—00 x2 X—00 x2 X—00 2
= 31tirr01 o %H) = |formula (1)|=3-1=3
Method 2
24133 2 n(1+=
lim x2In (x :1) = 31lim x2In (x—zl) =3 lim M = |L'Hopital's rule|
X—0C0 X X—> 00 X X—00 x_2
1 2
1+L2(_x_3) 1 3
=3 lim =——=3lim —=—=3.
X—00 -3 X— 00 1+x_2 1+0
Answer: 3.
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