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Exercises:  

Evaluate the following limits 

8. ����→� �����	�� 

Solution: This limit is of the indeterminate form


, hence we apply l’Hospital’s rule 

after which we can simply plug in 

lim�→�
�� − 1�� − 1 =  lim�→�

���������� =  �� 

 

13. ����→� ������ ����!�  
Solution: Similarly, we can apply l’Hospital’s rule and then plug in 

lim�→

tan�px tan�qx =  lim�→


( sec,�(� - sec,�-� =  (- 

22. ����→� .�������/�/
�0  

Solution: This limit is of the indeterminate form 


 and in this case we may apply 

l’Hospital’s rule 3 times until the denominator becomes a constant, at which point 

we may evaluate by plugging in 

lim�→

1� − 1 − � − 12 �,

�3 =  lim�→

1� − 1 − �3�, =  lim�→


1� − 16� =  lim�→

1�6 =  16 

 



25. ���6→� 76�06
6  

Solution: l’Hospital’s rule is applicable once, then plugging in gives us our answer 

lim8→

58 − 38: =  lim8→
 ln 5 ∙ 58 − ln 3 ∙ 38 =  ln 5 − ln 3 =  ln 53 

47. ����→� < ���� − ��� �= 

Solution: This limit is of the form∞ − ∞, so we can manipulate the function until 

it is of an indeterminate form to which l’Hospital’s rule is applicable by finding a 

common denominator 

�� − 1 − 1ln � =  � ln ��� − 1 ln � − �� − 1 �� − 1 ln � =  � ln � − � + 1�� − 1 ln � =  � ln � − � + 1� ln � − ln �  

So now we can apply l’Hospital’s rule twice and then plugging gives us the limit 

lim�→� @ �� − 1 − 1ln �A =  lim�→� @� ln � − � + 1� ln � − ln � A =  lim�→� Bln � + 1 − 1
ln � + 1 − 1�C

=  lim�→� B ln �
ln � + 1 − 1�C =  lim�→� B 1�1x + 1�,

C =  11 + 1 =  12 

 

55. ����→��� − /� � �D  

Solution: This limit is indeterminate of the form1E. Noticing thatF =  1GH I, we 

thus know that lim�→
�1 − 2� � �D =  1GJKL→M GH���,� N LD =  1GJKL→MNL GH���,� 
 

And so we consider the limit on the exponent, which is of the form 


 and hence 

we apply l’Hospital’s rule once and then plug in 

lim�→

ln�1 − 2� � =  lim�→
 < −21 − 2�=1 =  −2 



Hence, 

lim�→
�1 − 2� � �D =  1 GJKL→M GH���,� N LD =  1�, 

87. Let O�� =  P Q�� <�/ R6/= S6�� , and evaluate the following limit: 

����→�
O�� �0  

Solution: As� → 0, we have thatU�� → 0, hence this limit is of indeterminate 

form 


 and we may apply l’Hospital’s rule 3 times, at which point we may plug in 

Before doing so we notice that by the fundamental theorem of calculus:  

�U��  V =  sin @12 W�,A 

And so 

lim�→

U�� �3 =  lim�→


sin <12 W�,=3�, = lim�→

cos <12 W�,= W�6�

= lim�→

− sin <12 W�,= π,x, + cos <12 W�,= W6 =  W6 

 

 


