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: Indeterminate Forms and Improper Integrals

�yy`t�� �d� �y} 1.1

: Indeterminate Forms

CwO�� Yl�  wk� �yy`t�� �d� �¯A�

 �� l �A�  d� An§d�  A� �Ð� ¢�� r�@t�  � Anyl�¤

l

0
= ∞, l 6= 0

l

∞
= 0, ∀ l

l .∞ = ∞, l 6= 0

l ∓∞ = ∓∞
+∞+∞ = ∞
−∞−∞ = −∞

l∞ = ∞, l 6= 1

∞l = ∞, l 6= 0

0
0 �wn�� �� �yy`t�� �d� T�y} 1.1.1

: Indeterminate Forms of Type 0
0

¨l§Am� T§Ahn�� ��A�  A� �Ð�

lim
x→c

f(x)

g(x)
=

0

0

�}A� ¨¡ T§Ah� CAbt�� �km§¯¤ �yy`� �d� T�A� Yl� AnlO� T�A��� £@¡ ¨�

 A�§¯ Tny`� Tq§rV �Ab�� Y�� �At�� An¡ .�Aqm�� T§Ah� Yl� Xsb�� T§Ah� Tms�

.T§Ahn��

T�A`� TlyF¤ rbt`� ¨t�� L’Hospital’s Rule �Aty�w� d�A� Yl� �r`t� �wF

.�A§Ahn�� £@¡ ��� �¤Ant� T�A�¤

1



:(�Aty�w� d�A� )Tn¡rb�

g′(x) 6= 0  � ¤ c ©w�� I rtf�� Yl� �AqtJ®� �ytl�A� g(x) ¤ f(x) �A� �Ð�

�A�¤

lim
x→c

f(x)

g(x)
=

0

0

¨l§Am� −∞ ¤� ∞ ©¤As�¤�  w�w� �A� �Ð� T§Ahn�� d�w� A¡dn�

lim
x→c

f(x)

g(x)
= lim

x→c

f ′(x)

g′(x)
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�Aty�w� d�A� ��d�tFA� Ty�At�� �A§Ahn�� d� :�A��

(1) lim
x→1

x2 − 1

x− 1

:����

(2) lim
x→0

sin(3x)

sin(5x)
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(3) lim
x→0

1 + 1
2x−

√
1 + x

sin2 x

:����
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(4) lim
x→0

1− cos(2x)

3x2

:����

5



:�§rm�

:Ty�At�� �A§Ahn�� d�¤�
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∞
∞ �wn�� �� �yy`t�� �d� T�y} 2.1.1

: Indeterminate Forms of Type ∞
∞

�A� �Ð�

lim
x→c

f(x)

g(x)
=
∞
∞

: �� �Aty�w� d�A� ª¤rJ g ¤ f ��¤d�� �wtF� ¤

lim
x→c

f(x)

g(x)
= lim

x→c

f ′(x)

g′(x)

�Aty�w� d�A� ��d�tFA� Ty�At�� �A§Ahn�� d� :�A��

(1) lim
x→∞

e2x

x2

:����

(2) lim
x→∞

ln√
x
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(3) lim
x→0+

lnx

cotx

:����

An§d� ry�@tl�

lim
x→0+

lnx = −∞,

lim
x→0+

cotx = lim
x→0+

cosx

sinx
=

1

0
=∞

⇒ lim
x→0+

lnx

cotx
= lim

x→0+

1

−x csc2 x

= lim
x→0+

− sin2 x

x
= .......
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0 .∞ �wn�� �� �yy`t�� �d� T�y} 3.1.1

: Indeterminate Forms of Type 0 .∞

T§Ahn�� 
As�� Anm� �Ð� T�A��� £@¡ Yl� �O��

lim f(x)g(x)

 � �y��

lim f(x) = 0

¤

lim g(x) = ±∞

.Hk`�� ¤�

�ytq�As�� �yt�yO�� «d�� Y�� T§Ahn�� �§w�t� �wq� �¶Asm�� £@¡ ��� ���

∞/∞ ¤� 0/0

:�A��

Ty�At�� T§Ahn�� 	s��

lim
x→0+

x2 lnx

:����

��Ð¤ ∞/∞ T�yO�� ¨�� Ahl§w�� �¤A�� ,0 .∞ �wn�� �� T§Ahn��  � ^�®�

x2 Yl� �Aqm��¤ Xsb�� Tmsq�
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∞−∞ �wn�� �� �yy`t�� �d� T�y} 4.1.1

: Indeterminate Forms of Type ∞−∞

:�A��

Ty�At�� T§Ahn�� 	s��

lim
x→1

(
1

1− x
− 1

lnx

)
:����

�y`t�� �d� T�y} �§w�� A�¤ �yWts�¤ ,∞ −∞ �wn�� �� T§Ahn��  � ^�®�

0/0 T�yO�� ¨�� £@¡

⇒ lim
x→1

(
1

1− x
− 1

lnx

)
= lim

x→1

lnx− x+ 1

(x− 1) lnx
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«r�� �yy`t�� �d� �y} 5.1.1

: Other Indeterminate Forms
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