
Calculus II
Practice Problems 5: Answers

1. lim
x � 0

sinx � x
x
�
cosx � 1���

Answer. l’H ôpital’s rulewill apply, andcontinues to applyaswe useit, sowe getthetrainof equalities

lim
x � 0

sinx � x
x
�
cosx � 1� �

l � H lim
x � 0

cosx � 1
cosx � 1 � xsinx �

l � H lim
x � 0

� sinx

� 2sinx � xcosx �
l � H

lim
x � 0

� cosx
� 3cosx � xsinx �

1
3 �

sincethelastlimit canbeevaluatedat thelimit point.

2. lim
x � 0

ex � 1 � x
x2 �

Answer. Again, l’H ôpital’s rulewill applythrough this trainof equalities:

lim
x � 0

ex � 1 � x
x2 �

l � H lim
x � 0

ex � 1
2x �

l � H lim
x � 0

ex

2 �
1
2 	

3. lim
x � 1

lnx
cos

�
�
π � 2� x � �

Answer. After verifying thatthehypothesesof l’H ôpital’s rulehold:

lim
x � 1

lnx
cos

�
�
π � 2� x � �

l � H lim
x � 1

1� x
� � π � 2� sin

�
�
π � 2� x � �

1
� π � 2 � � 2

π 	

4. lim
x � 0�

� cos
��

x ��� 1
x

� �
Answer.

lim
x � 0�

� cos
� 

x ��� 1
x

� �
l � H lim

x � 0�
� sin

� 
x � 1

2 � x

1 � � lim
x � 0�

sin
� 

x �
2


x � � 1
2

sincesinu � u � 1 asu � 0.

5. lim
x � 5

� 5cos
�
πx ��� x

x2 � 25
� �

Answer. We canusethesamemethodssincecos
�
5π � � � 1:

lim
x � 5

� 5cos
�
πx ��� x

x2 � 25
� �

l � H lim
x � 5

� 5π sin
�
πx ��� 1

2x �
1
10 �

sincesin
�
5π � � 0.



6. lim
x � 1�

�
x � 1� ln � lnx � �

Answer. Sincex � 1 � 0 andln
�
lnx ����� ∞, this is of theform 0 � ∞, andwehaveto invertoneof thefactors.

We find

lim
x � 1�

�
x � 1� ln � lnx � � lim

x � 1�
ln
�
lnx �

1� � x � 1���
l � H lim

x � 1�
1

x lnx

� � x � 1��� 2 � � lim
x � 1�

�
x � 1� 2
x lnx �

usinga little algebra.Now, apply l’H ôpital’s ruleagain:

�
l � H lim

x � 1�
2
�
x � 1�

lnx � 1 � 0 	

7. lim
x � ∞

x
1 � x2 �

Answer. l’H ôpital’s ruleapplies,andweget

lim
x � ∞

x
1 � x2 �

l � H lim
x � ∞

1

x �  1 � x2 � lim
x � ∞


1 � x2

x 	
Thusthenumber we arelooking for is its own inverse,so is � 1. However, sincethevalues,asx ��� ∞ are
positive,thelimit mustbe1.
We notethata little algebra will doaswell:

lim
x � ∞

x
1 � x2 � lim

x � ∞

1�
1
x2 � 1 �

1 	

8. lim
x � 1

� 1
lnx

� 1
x � 1

� �
Answer. This is of theform ∞ � ∞, soweneedto startby usingsomealgebra. Puttingtheexpressionovera
common denominator, we find � 1

lnx
� 1

x � 1
� �

x � 1 � lnx�
x � 1� lnx 	

Now we canusel’H ôpital’s ule:

lim
x � 1

x � 1 � lnx�
x � 1� lnx �

l � H lim
x � 1

1 � 1� x
x � 1

x � lnx � lim
x � 1

x � 1
x � 1 � x lnx �

l � H lim
x � 1

1
1 � lnx � 1 �

1
2 	


