
Topic-3	 Page	1	of	3	 MAT71	

	
	
	
	
v ID	Resources:	Topic	3	–	Application	of	Differentiation	

	
	
Subtopic	3.2	The	Indeterminate	Forms	and	Hospital’s	Rule	

	
	

1. Find	the	limit	of	each	of	the	following:		

i. lim
!→#

$!!

%&'!()
= #

#
	

lim
!→#

8𝑥*

𝑐𝑜𝑠𝑥 − 1 = lim!→#
16𝑥
−𝑠𝑖𝑛𝑥 =

0
0	

lim
!→#

8𝑥*

𝑐𝑜𝑠𝑥 − 1 = lim!→#
16

−𝑐𝑜𝑠𝑥 =
16

−𝑐𝑜𝑠0 = −16	

	
	
	
	
	

ii. lim
!→#

!∙*"

*"()
= #

#
	

lim
!→#

𝑥 ∙ 2!

2! − 1 = lim!→#
(1)(2!) + (2! ln 2)(𝑥)

2! ln 2 = lim
!→#

2!(1 + 𝑥𝑙𝑛2)
2! ln 2 = lim

!→#

(1 + 𝑥𝑙𝑛2)
ln 2 =

1 + 0
𝑙𝑛2 =

1
𝑙𝑛2	

	
	
	
	
	
	

	

iii. lim
!→##

,-	(!!0*!)
23!

= 4
4
	

lim
!→##

ln	(𝑥* + 2𝑥)
𝑙𝑛𝑥 = lim

!→##

( 2𝑥 + 2𝑥* + 2𝑥)

(1𝑥)
= lim

!→##
𝑥(2𝑥 + 2)
𝑥* + 2𝑥 = lim

!→##
𝑥(2𝑥 + 2)
𝑥(𝑥 + 2) = lim

!→##
(2𝑥 + 2)
(𝑥 + 2) =	

lim
!→##

ln	(𝑥* + 2𝑥)
𝑙𝑛𝑥 =

2(0) + 2
(0) + 2 = 1	
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iv. lim

!→$
!

)(56-!
)0%&'*!

= #
#
	

lim
!→7*

1 − sin𝑥
1 + 𝑐𝑜𝑠2𝑥 = lim!→7*

−cos𝑥
−2𝑠𝑖𝑛2𝑥 =

0
0	

lim
!→7*

1 − sin𝑥
1 + 𝑐𝑜𝑠2𝑥 = lim!→7*

sin𝑥
−4	𝑐𝑜𝑠2𝑥 =

1
−4(−1) =

1
4	

	
	
	
	
	
	

v. lim
!→$

!
%
)0*589!
)0:;3!

= 4
4
	

lim
!→7*

%

1 + 2sec𝑥
1 + 𝑡𝑎𝑛𝑥 = lim

!→7*
%

2sec𝑥	𝑡𝑎𝑛𝑥	
𝑠𝑒𝑐*𝑥 = lim

!→7*
%

2	𝑡𝑎𝑛𝑥	
𝑠𝑒𝑐𝑥 = lim

!→7*
%

	2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 	
1

𝑐𝑜𝑠𝑥
= lim
!→7*

%

2𝑠𝑖𝑛𝑥	𝑐𝑜𝑠𝑥	
𝑐𝑜𝑠𝑥 =	

	 lim
!→7*

%

1 + 2sec𝑥
1 + 𝑡𝑎𝑛𝑥 = lim

!→7*
% 2	𝑠𝑖𝑛𝑥	 = 2 sin @

𝜋
2B = 2	

	
	
	
	
	
	

vi. lim
!→4

	(1 + )
!
)! = (1 + )

4
)4 = 14	

															𝑦 = (1 + )
!
)!	

															𝑙𝑛𝑦 = 𝑥𝑙𝑛(1 + )
!
)	

																 lim
!→4

𝑙𝑛𝑦 = lim
!→4

	𝑥𝑙𝑛(1 + )
!
)	

																 lim
!→4

𝑙𝑛𝑦 = lim
!→4

,-	()0&")

(&")
= #

#
	

														 lim
!→4

𝑙𝑛𝑦 = lim
!→4

<
(%&
"!
)

&#&"
=

(%&
"!
)
	

													 lim
!→4

𝑙𝑛𝑦 = lim
!→4

)

>)0&"?
= 1	

															 lim
!→4

𝑦 = lim
!→4

𝑒23@=	𝑒										
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vii. 	 lim
!→##

	:;3!
!!

= #
#
	

lim
!→##

	
𝑡𝑎𝑛𝑥
𝑥* = lim

!→##
	
𝑠𝑒𝑐*𝑥
2𝑥 =

𝑠𝑒𝑐*(0)
2(0) =

1
0 = ∞	

	

	

	

	

viii. 	lim
!→7

	 %'%!
)0%&:!

= %'%7
)0%&:7

= 4
4
	

lim
!→7

	
𝑐𝑠𝑐𝑥

1 + 𝑐𝑜𝑡𝑥 = lim
!→7

	
−𝑐𝑠𝑐𝑥	𝑐𝑜𝑡𝑥
−𝑐𝑠𝑐*𝑥 = lim

!→7
	
	𝑐𝑜𝑡𝑥
𝑐𝑠𝑐𝑥 = lim!→7 	

	(𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥)

( 1
𝑠𝑖𝑛𝑥)

= lim
!→7

	𝑐𝑜𝑠𝑥 = −1	

	
 
	
	
ix. 	lim

!→#

*%&'!(*%&'*!
)(%&'!

																																																																																																																						

	
lim
!→#

*%&'!(*%&'*!
)(%&'!

= #
#
																																																																																								 	 								

lim
!→#

*%&'!(*%&'*!
)(%&'!

= lim
!→#

(*'A3!0B'A3*!
'A3!

= #
#
																																																																																		

lim
!→#

*%&'!(*%&'*!
)(%&'!

= lim
!→#

(*%&'!0$%&'*!
%&'!

																																																																																										

	
																															= (*0$

)
= 6																																																																																																										

	
	

x. 	lim
!→#

C"()
!!0!

																																																																																																																																

	

									Lim
!→#

C"()
!!0!

= C)()
(#)!0#

		 	 	 	 	 	 	 	 	

																												= #
#
																																																																																																																																	

							lim
!→#

C"()
!!0!

= lim
!→#

C"

*!0)
																																																																																							

																							= C)

*(#)0)
	 	 	 	 	 	 	 	 	 	 		

																								= 1																																																																																																																																																																																																																																											
	
	

	
	


