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Limit of the form 8 or =

For these types of limits, we will use L'Hospital Rule.

Theorem (L'Hospital Rule)
f(x)

For a limit lim ~—— of the indeterminate form % or =,

x—a g(x)
) F)

lim =—~% =

x—a g(x)  x—ag'(x)

i £
e

exists or equals to £oo.




Examples

2 __
1, e — o

x—7T SINX




Examples

2 __
1, e — o

x—7T SINX

5 e 2x2 —3x 47
" xS0 x24+47x + 1



Examples

2 __
1, e — o

x—7T SINX

5 e 2x2—3x+7
"xseox2 +47x+1



Examples

2 _
Lot 9

x—7mT  SinX

2. fim 253 H7
" xooo x2 4+ 47x +1

. secx—1
3. lim —
x—0 Sinx



Examples

2 _
Lot 9

x—7mT  SinX

2. lim 2523547 _
Cxseox2 +47x4+1
secx —1

3. lm ——— =0
x—0 sinx



Examples

2
x —
= -2

1. im —
X—7mT  SINX

> lm 2x2 —3x+7
' xaoox2—|—47x—|—1

. secx—1
3. Ilm —— =0
x—0 sinx

3

w¥—x’Inx+Inx—1

4. 1i
xlﬁn} x2—1



Examples

2
x —
= -2

1. im —
X—7mT  SINX

5 e 2x2—3x+7
xS0 x2 4+ 47x +1
secx — 1 _

3. lm ——— =0
x—0 sinx

3

; —xX’Inx+Inx—1
4. lim >
x—1 xc—1

N QL



Examples

2 2
1L im > = g
x—7m  sinx
> lim 2x2 —3x+7
'xﬁoox2—|—47x+1
3. 1im 1
x—0 sinx
3 .2 .
n limx x*Inx +Inx 1 _

x—1 x2—1

2 _
5. If lim (x 1axb)
+1

O le

, then find the values of
x—oo \ X

a and b.



Examples

2 2
1L im > = g
x—7m  sinx
> lim 2x2 —3x+7
'xﬁoox2—|—47x+1
3. 1im SX —1 _ g
x—0 sinx
A limx?’—lenx—i—lnx—l 3
T X1 x2—1 )
. x2—1
5. If lim —ax —b ) =0, then find the values of
x—oo \ x+1
a and b.

6. lim <t+ 1) ((4 — )32 8)



Limit of the form 0 x oo

We can transform these limits in either of the above two
forms, that is, either 8 or .



Limit of the form 0 x oo

We can transform these limits in either of the above two
forms, that is, either 8 or =. If

lim f(x) = 0and lim g(x) = oo,

X—a X—a



Limit of the form 0 x oo

We can transform these limits in either of the above two
forms, that is, either 8 or =. If

lim f(x) = 0and lim g(x) = oo,

X—a X—a
then
) . f(x)
tim f(x)g(x) = lim =

g(x)



Limit of the form 0 x oo

We can transform these limits in either of the above two
forms, that is, either 8 or =. If

lim f(x) = 0and lim g(x) = oo,

X—a X—a
then
) . f(x)
im0 = i 1
g(x)
X lim _g(x).
X—a —

f(x)



Limit of the form 0 x oo

We can transform these limits in either of the above two
forms, that is, either 8 or =. If

lim f(x) = 0and lim g(x) = oo,

X—a X—a
then
) . f(x)
im0 = i 1
g(x)
X lim _g(x).
X—a —

f(x)

6. lim 2x tan <g — x>

x—0



Limit of the form co — o0

Consider

lim (x— \/x2+x).

X—>Q

We can rationalize this,



Limit of the form co — o0
Consider

X—» 00

lim (x —Vx2+ x).
We can rationalize this,

lim (x —Vx2+ x)

X—>00



Limit of the form co — o0

Consider

lim (x - \/TH)

X—» 00

We can rationalize this,

lim (x —Vx2+ x)

X—>00
i (xm>xgx+\/x2+x>

x+\/m>



Limit of the form co — o0

Consider

lim (x - m)

X—» 00

We can rationalize this,

lim (x —Vx2+ x)

X—>00
x+Va2+x
e
e x% — (% + x)

e (x + \/m>



Limit of the form co — o0

Consider

lim (x - \/TH)

X—» 00

We can rationalize this,

lim (x —Vx2+ x)

X—>00
x+VaZ+x
[T
= lim x = (x2+x) = lim 2

’HOO<X—|—\/xZi—|—X> =00 x 4 /%2 + x



Limit of the form co — o0

Consider

lim (x — m)

X— 0

We can rationalize this,

lim (x —Vx2+ x)

X—>00
x+Va2+x
iy e
x% — (% + x) , —x

= lim

’Hoo<x+\/xzi—|—X> =00 x 4 /%2 + x

= lim —%

=0y /x + (Va2 +x)/x




Limit of the form co — o0

Consider

lim (x — m)

X— 0

We can rationalize this,

lim (x —Vx2+ x)

X— 00
i [ v o VD
_xlglc}o <x_ x2+x>x(x+\/x2—l—x>
Cim oG ox
O (x VAT x) R a VAl da
~ lim —x/x 1 1

=0 x/x+ (Va2 +x)/x T 1+1 2



Limit of the form 1%

If
lim f(x) = 1and lim g(x) = oo,

xX—a X—a

then

lim ()3 = exp (lim(g(x) In f(x)))

x—a X—a



Limit of the form 1%

If
lim f(x) = 1and lim g(x) = oo,

x—a X—a

then

lim f(x)8™) = exp (chlgl( (x) lnf(X))>

X—a
e (;g ,Inf(x ))
00




Limit of the form 1%

If
lim f(x) =1and lim g(x) = co,
then
lim £ ()8 = exp (lim (g(x) In f(x)))
~ exp <111>n 1nji(x)>
X—a m

We can also write this in terms of 2.



Limit of the form 1%

If
lim f(x) =1and lim g(x) = oo,

X—a X—a

then
lim £(x)5®) = exp (lim (g(x) In £(x)))

~ exp <31£>I}1 lni(x)>

g(x)

We can also write this in terms of 2.

lim f(x)3 = exp (lim(s(x) In f(x)))

xX—a X—a



Limit of the form 1%

If
lim f(x) =1and lim g(x) = oo,

X—a X—a

then
lim £(x)5®) = exp (lim (g(x) In £(x)))

~ exp (}}H}z lni(x)>

g(x)

We can also write this in terms of 2.

lim £ (x)5*) = exp (lim (g(x) In f(x)))

xX—a X—a

= exp (}6112:}1 g(lx) >
In f(x)




