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1. (a) Whenx � 0 we have y � f
�
0 � � �

e0 � 1 ��� � 0 � 1 � � 2 sothetangentline passesthroughthepoint
�
0� 2 � .

Furthermore,thederivativeof f is

f � � x � �
�
x � 1 � ex � �

ex � 1 � � 1 ��
x � 1 � 2

so the slopeof the tangentline is m � f � � 0 � � �	�
0 � 1 � e0 � �

e0 � 1 � � 1 �	��� � 0 � 1 � 2 � �
1 � 2 ��� 1 � � 1.

Thereforethepoint-slopeequationof thetangentline is y � 2 � � � 1 � � x � 0 � . Varioussimplificationsare
possiblebut not necessary.

(b) Notethat f
�
0 � � 2 so f 
 1 � 2 � � 0. We have

�
f 
 1 ��� � 2 � � 1

f � � f 
 1
�
2 ���

� 1
f � � 0 �

� 1
� 1

� � 1


Thatsolutionis adequate;however, notethat thereis a secondpossiblex suchthat f
�
x � � 2 becausef is

not one-to-one,sothereis anotheranswerto thequestion,but it’s veryhardto find.

2. (a) Substitutingx � 0 to theexpressionunderthe limit we obtain0� 0 soL’Hôpital’s rule is applicable.Dif-
ferentiatingthenumeratoranddenominatorof thefraction,wehave

lim
x� 0

ex � e 
 x � 2cosx
6x2

� lim
x� 0

ex � e 
 x � 2sinx
12x




Substitutingx � 0 into theexpressionunderthelimit on theright we againobtain0� 0 soL’Hôpital’s rule
is againapplicableandwe obtain

lim
x� 0

ex � e 
 x � 2cosx
6x2

� lim
x� 0

ex � e 
 x � 2sinx
12x

� lim
x� 0

ex � e 
 x � 2cosx
12

� 4
12

� 1
3



(b) This limit is of theform 0 � ∞ sowere-write

lim
x� 0� x

�
log2 x � 2 � lim

x� 0�
�
log2 x � 2

1� x

which is of theform ∞ � ∞ soL’Hôpital’s rule applies.We have

lim
x� 0� x

�
log2 x � 2 � lim

x� 0�
�
log2 x � 2

1� x
� lim

x� 0�
2
�
log2 x � � 1� � ln2x �	�

� �
1� x � 2

� � 2
ln2

lim
x� 0�

log2 x�
1� x �

which is againof theform ∞ � ∞ soby L’Hôpital’s rule

lim
x� 0� x

�
log2 x � 2 � � 2

ln2
lim

x� 0�
log2 x�
1� x �

� � 2
ln2

lim
x� 0�

1� � ln2x �
� �

1� x � 2
� 2�

ln2 � 2 lim
x� 0� x � 0
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