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1. We have learnedtwo generalapproachesto differentiatingfunctionsof this type.

(a) Replacement with the exponential function. Usingtherulesfor exponentialfunctions,we canwrite

y � �
xx � xx � 2 ��� elnx � x � 2 � e � x � 2� lnx �

Now, usingthechainrule for derivativesof exponentialfunctions,i.e.,

d
dx

eu � eu du
dx

with u �	� x 
 2� lnx, wehave

y � � e � x � 2� lnx d
dx
��� x 
 2� lnx � � �

xx �
� 1
 2� lnx ��� � 1
 2�
���
Furthersimplificationis possiblebut is not necessary.

(b) Logarithmic differentiation. Takingthelogarithmof bothsidesandthenapplyinglogarithmlaws,

lny � ln
�

xx � 1
2

lnxx � x
2

lnx �
Differentiatingbothsidesgives

y �
y
� 1

2
lnx � 1

2
�

Multiplying throughby y � �
xx gives

y � � �
xx � 1

2
lnx � 1

2 �
asin thepreviousanswer.

2. Theslopeof theline y � 2x � 7 canbefoundby solvingfor y andlookingat thecoefficientof x:

y �	� 2x � 7

sotheslopeof theline is � 2. Theslopeof any perpendicularline mustbethenegativereciprocal,i.e.

m �	� 1� 2
� 1

2
�

The slopeof a tangentline to a curve is givenby the derivative, so we mustfind the point(s)x0 on the curve
where

y � � x0
� � 1

2
Differentiatingthefunctiondefiningthecurve,

1
x0

� 1
2

sox0
� 2 is theonly point wherethecurve hasslope1
 2. To find anequationof thetangentline at thatpoint

wefind thecorrespondingy0
� y � x0

� � ln2. In summary, theequationof thetangentline is givenin point-slope
form y � y0

� m � x � x0
� as

y � ln2 � 1
2
� x � 2�

1


