. L1}
Lim I:I.'I Wehave o0
—

y=x" Rewrite as a function
In(y)=In(z") Take the natural log of both sides
In(y) ==zin(z) Bring the x down

lim In(y)= lim =zin(z)  Apply the limit
r—0' z—0'

Find the limit on the right using the rule of L'Hopital

o

1
2
tim P fim T = tim 1. - tim —z=0
=0 ' z—0 —1 zop'z 1 r—0'
2
lim In(y)=0
r—0

Exponentiate both sides.

lim _in (y)
z ]
e =

Because In is continuous, bring the limit inside the function.

" ()

e =1

Because In and e are inverses, just bring down the limit.
lim Ig,||=1

r—0

Replace v with its definition in terms of x.

lim I:I.'I:]
r—0



2
. 1]
lim =~ Here we have oo

I— 0
1

" Rewrite as a function

u

[ 2\
In(y)=Iniz" ] Take the nzatural log of both sides

In(y) =1 ()  Bring down the 1
I &I

In(x)

lim In(y)= lim Apply the limit

T —+ 00 T—snn &

Find the limit on the right using the rule of L'Hopital because we have >
L6 9]

1
e R T

lim In(y)=0

I — 0

Exponentiate both sides.

him Iy
= ]
L= =&

Because In is continuous, bring the limit inside the function.

=

[ =1
Because In and e are inverses, just bring down the limit. e gets rid of In

Iim p=1
I —F X
Replace v with its definition in terms of x.

1

. x
Iim = =1
T— 00

Watch the video version of this problem here:

http://www.tomsmath.com/calculus-library---hard-limits.html
Use THISISMAGNIFICENT as the password.


http://www.tomsmath.com/calculus-library---hard-limits.html

fl + ”I Here we have 1
z—ml T

T

y:r] +l1II Rewrite as a function
L =)

fl.r lf‘i
In(y)=in],1+ "y | Take the natural log of both sides
W =)
{,. 1)

In(y)=x In,1+—, Bring downthe =
\oT)

lim In(y)= lim m-lﬂ{l+ '} Apply the limit

Sl |
T—s 00 L—s T

Find the limit on the right using the rule of L'Hopitzl because we have oo
Here we have to use the chain rule on top and power rule on bottom.

1 —1

In{l+l:] 1+ x lim 1
tim = lim & =tim ! - ¥
T—00 T T—00 -1 T—00 )4 I lim 1+ lim
lim Infy)=1

I — X3

Exponentiate both sides.
lim  in {y)
EI + 8 —p 1

Because In is continuous, bring the limit inside the function.
|‘.r|.|: lim

I —+
e =€

Because In and e are inverses, just bring down the limit. e gets rids of In.

lim wy=e T
I— 00 lim '.rl+ 1 =e
Replace y with its definition in terms of x. T—00\ ”')l



2z
lim *:1:: We have 0

r—

0

2
y=z Rewrite as a function

In(y) =m[:mzx) Take the natural log of both sides

In(y)=xz" -ln(x) Bring down =z

lim In(y)= lim " In(z) Apply the limit
r— z—0

Find the limit on the right using the rule of L'Hopital because we have 0-—so

—ma 1 2
=_«lim —x =0

r—0'

1
Bm P im T - m L.
t + 2 rx 2
r—0 T z—0 r—0
3
X

=]

lim in(y)=0
T—A
Exponentiate both sides.
lim dn oy

P 0
e =€

Because In is continuous, bring the limit inside the function.

In f im _y
PN

e =1
Because In and e are inverses, just bring down the limit.

lim *;i,r=1
r—

Replace v with its definition in terms of x.
z?:

lim K =1

r—



lim cos(x) ) We have 1

T—
1

1;:00.1[;-:}; | Rewrite as a function

In(y)=In Lf:o.-s[m} I,JI Take the natural log of both sides

In(y)=z' -In(cos(z)) Bringdown 1
I

lim In(y)= lim ' In(cos(z)) Apply the limit
x—i z—0 T

0
0

Find the limit on the right using the rule of L'Hopital because we have

«—zin(x)

In(eos(x)) cos ()

lim = lim = tim —5n{@) _—=n(0) _0

=0’ T _— 1 r—q' cos(z) cos(0) 1

=0

lim In(y)=0

T—

Exponentiate both sides.
lim i (y)

s} ]
[ =e

Because In is continuous, bring the limit inside the function.

In / lim y
z—o0

e =1
Because In and e are inverses, just bring down the limit.
lim l;i,.|=1
x—
2
Replace y with its definition in terms of x.  lim cos () =1
n—)

Watch the video version of this problem here:

http://www.tomsmath.com/calculus-library---hard-limits.html
Use THISISMAGNIFICENT as the password.


http://www.tomsmath.com/calculus-library---hard-limits.html

[ P\

limm 14+, Here we have 1
;I:—t-rr.ul'n £

y= {1 +£} Rewrite as a function
&

r

n(y)=In hl +_j J Take the natural log of both sides
F A

Iﬂ{y]:ﬁ.‘inf1+£\ Bring down the =
[ "z
lim In(y)= Ul [+ P) imi
y)= lim x«In,1+—, Apply the limit
T—00 F—00 k ::I:J

Find the limit on the right using the rule of L'Hopital because we have co-oo
Here we have to use the chain rule on top and power rule on bottom.

1 -1.P
y 4 -
147 1+7 =z tim P
lin |I = lim * = lim PP = T =F
-1 . .
T—00 T T—00 . T—0o0 ] 4 lim 1+ lim
T T row T—ooT

lim In(y)=P

£IL—F X0

Exponentiate both sides.
lim in{y)

E— 00 "
e =e

Because In is continuous, bring the limit inside the function.

In [ lim y
00 r
e =&

Because In and e are inverses, just bring down the limit. e gets rids of In.
limn _i],|'=~:?P

OB — X E 1
Replace y with its definition in terms of x.  lim {1 + !

I —* ) T

r

——
]
m

Correction: Instead of 1 over x, it should be P over x in the last line.

Watch the video version of this problem here:

http://www.tomsmath.com/calculus-library---hard-limits.html
Use THISISMAGNIFICENT as the password.


http://www.tomsmath.com/calculus-library---hard-limits.html

] ] sin (X}
lim  sin(z) Here we have 0
x—0

=in ()}

y=(sin(z)) Rewrite as a function

sin {x)
In(y)=in (sm{z} ) Take the natural log of both sides
In(y)=sin(z) In(sin(z)) Bring down the sin(x)

lim In(y)= lim sin(z)-In(sin(z))  Apply the limit
x—0 rz—0

Find the limit on the right using the rule of L'Hopital because we have 0«—co

. 1 1
(=) 1 cse(x)
sin (x)
tn sin (x)) ) t() i
tim  msin(z)) _ . sin(z - cot(z = lim
' cselx) r—p' —cot(z)-ese(z) L _p' —cot(z)-cse(x) L _.p' —esc(z)

lim In(y)=0
x—0
Exponantiate both sides.
lim 1Ilcl {uy
x—l o
[ = =8

Because In is continuous, bring the limit inside the function.

In | lim
|.I:|i

E =1
Because In and e are inverses, just bring down the limit. e gets rids of In.

limn =1
r—0 o
Replace y with its definition in terms of x.  lim _ sin(x) =1
r—

= lim —sin(z)=0
¥
r—)



lim im" We have 1
r—1

o

! Rewrite as a function
E=—1
y==x

[
In(y)=in i.la:I ',J Take the natural log of both sides

1

In(y)= In(x) Bring down
r—1 r—1
. . in(x) -
litnt i.Iﬂ'?.l:g,p'j: lim ——— Apply the limit
I_

r—1 r—1

Find the limit on the right using the rule of L'Hopital because we have i
0

1

* = lim \ ! =1

1 r—1 €I

im ™E) _ km

1 r—1 #

r—1 r—1

litn 11“{!:‘} =1

r—1

Exponentiate both sides,

lirn ‘III {uy
z—+1 1
e =e

Because In is continuous, bring the limit inside the functon.

Im [ it n
=1
e =&

Because In and e are inverses, just bring down the limit.

litn Jy=e
r—1 !

. =—1
Iim L =g

Replace y with its definition in terms of x. T—1



y=rmr Rewrite as a function

1
In(y)=in 1@:1 IJ Take the natural log of both sides
1

In(y) = In(x) Bring down

litn i!,'ﬂ'?.l:g,p:]: Lim in(z)

r—1 r—1' 1—x

Find the limit on the right using the rule of L'Hopital because we have
1

lim @) 2y T

z—1 1-% "1 p ' =

lim In (y)=—1
r—1

Exponentiate both sides.

lim iI!cl {y}
E—l
[ =e

Because In is continuous, bring the limit inside the function.

In Ii111.1
.1 1
e

Because In and e are inverses, just bring down the limit,

- 1
litn Jy=e

r—1 -

lim l:|':I Tze =
Replace y with its definition in terms of x. x—1 £



I

lim (in(x)) Here we have 00
& — 0

E

y=(n(zx)) Rewrite as a function

[ A
I x|
In(y)=in\ln(x) |  Take the natural log of both sides

In(y)= ; In(ln(x)) Bring down the

lim In(y)= lim —In(in(x)) Apply the limit

T—00 r—oo T

Find the limit on the right using the rule of L'Hopital because we have ™
Here we have to use the chain rule on top and power rule on bottom. ™

1 1
tim () _ o, (@) = _

€ — 0 & I — 1 T —s 00 Iﬂ-{m}'m

1

lim In(y)=0

£ — Dy

Exponentiate both sides.

lim  In {y)
T—emo i
[ =E

Because In is continuous, bring the limit inside the function.

In [ lim
) _ 1
Because In and e are inverses, just bring down the limit. e gets rids of In.
Iim y=1
&£ — 0

Replace y with its definition in terms of x.  lim In(z) =1

I— X



1
Fim(x)

lim (1+2x) Here we have oo
€ —F
1
dim )
y=(1+2x) Rewrite as a function
II 1

3im {x}

In(y)=In l{l +2 1) ) J Take the natural log of both sides

In(y) ='H'r:m In(1+2x)  Bring down the 'H'r:m

r— T—ro0 * L

tim in(y)= bm — }-hﬂ1+?m} Apply the limit

Find the limit on the right using the rule of L'Hopital because we have =

Here we have to use the chain rule on top. =
L .2
. In(1+2x) . 1+2 = . 2 r_ 2 . z 21 _1
lim - = lim - = lim c—=—- lim =—«—=
o 3 In(x) s 3 r—sml+2z 3 3 . 2z 3 2 3
T

1+2% is just like 2x when ¥ is big

. 1
lim In{y)=—
3

€I —

Exponentiate both sides.
lim fnyy
[ =

e =

Because In is continuous, bring the limit inside the function.

Inf tim y !
3] 3
e =&

Because In and e are inverses, just bring down the limit. e gets rids of In.
|

. i 1 ,
lim y=e& W@ 3
T—00 im (1+2x) =g’

Replace y with its definition in terms of x. *—00
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65 Detailed Examples of Using the Chain
Rule
http://www.amazon.com/dp/BOOHYO66ZS

11 Detailed Examples of Tricky Limits in
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http://www.amazon.com/dp/BOOIGNAVB6
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35 Detailed Examples of U-Substitution
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Understanding ANOVA
http://www.amazon.com/dp/BOOI89YIL6

46 Examples of Finding Limits with
L'hopital
http://www.amazon.com/dp/BOOI9RGD2K

22 Detailed Examples of Improper
Integrals, with 27 Pictures
http://www.amazon.com/dp/BOOICTMNWA

Understanding Word Problems
http://www.amazon.com/dp/BOOIKZ80OVS

Understanding and Finding Partial
Derivatives
http://www.amazon.com/dp/BOOIEP7DDA

Manipulating Equations in Two or Three
Variables
http://www.amazon.com/dp/BOOHPQZOVM

27 Detailed Examples of Sequence Limits
http://www.amazon.com/dp/BOOIEQ8UUU

23 Detailed Examples of Integration by
Parts
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Power Series Examples
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Approach
http://www.amazon.com/dp/BOOITIHKOYE

17 Detailed Examples of Solving Absolute
Value Equations
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Understanding Concentration Problems
Visually
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Understanding the Coefficient of
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