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1. (a) 2log103 � log1090 � log1032 � log1090 � log109 � log1090 � log10
�
9� 90� � log1010� 1 � � 1.

(b) ln
�
e23 � � 23 ln

�
e � � 8 � 1 � 8.

2. (a) Exponentiatingbothsides,

eln � 5x � 2� � e � 7

5x � 2 � e � 7

5x � e � 7 	 2

x � 1
5

�
e � 7 	 2��


My calculatortells methatx � 0 
 4002to 4 decimalplaces.

(b) Takingthelog base2 of bothsides,

log2
�
23x � 4 � � log2

�
10��

3x 	 4� log2
�
2� � log2

�
10�

3x 	 4 � log2
�
10�

3x � log2
�
10� � 4

x � 1
3

�
log2

�
10� � 4�

Sincethereis no log2 button on my calculatorI have to usethe chain rule for logarithmsto evaluate
log2

�
10� � ln

�
10�
� ln

�
2� ; with that,my calculatortellsmex � � 0 
 2260.

3. (a) Write f
�
x � � �

x lnx � 1� 2. Thenby thechainrule andproductrule,

f � � x � � 1
2

�
x lnx � � 1� 2 d

dx

�
x lnx �

� 1
2

�
x lnx � � 1� 2 ��� d

dx
x � lnx 	 x

d
dx

lnx �
� 1

2

�
x lnx � � 1� 2 � lnx 	 x

1
x
�

� 1
2

�
x lnx � � 1� 2 � lnx 	 1��


(b) Rewrite 2u in termsof the(natural)exponentialfunction: 2u � �
eln2 � u � e � ln2� u. Thenby thechainrule,

g � � θ � � d
dθ

e � ln2� sinθ

� e � ln2� sinθ d
dθ

���
ln2� sinθ �� 2sinθ � ln2� cosθ 
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4. (a) Take thelogarithmof bothsides:

lny � ln � � 2x3 	 1� 4 � x � 1� � 1� 2 �
� 4ln

�
2x3 	 1� � 1

2
ln
�
x � 1�

Thenby implicit differentiationon theleft sideandthechainrule on theright side,

y �
y
� 4

1
2x3 	 1

d
dx

�
2x3 	 1� � 1

2
1

x � 1
d
dx

�
x � 1�

� 24x2

2x3 	 1
� 1

2x � 2

Multiplying bothsidesby y andsubstitutingwhatwe know abouty,

y � � y � 24x2

2x3 	 1
� 1

2x � 2
�

� �
2x3 	 1� 4 � x � 1� � 1� 2 � 24x2

2x3 	 1
� 1

2x � 2
� 


Furthersimplificationis possible,but not necessaryunlessthequestionasksfor it.

(b) Take thelogarithmof bothsides:

lnh � ln � sin2 xcos4 x�
x2 	 1� 3 �� 2lnsinx 	 4lncosx � 3ln

�
x2 	 1��


Differentiatetheaboveequation(by implicit differentiationon theleft sideandthechainrule on theright
side):

h �
h
� 2

1
sinx

cosx 	 4
1

cosx

� � sinx � � 3
1

x2 	 1

�
2x �

� 2cosx
sinx

� 4sinx
cosx

� 6x
x2 	 1



Multiplying by h,

h � � x � � sin2 xcos4 x�
x2 	 1� 3 � 2cosx

sinx
� 4sinx

cosx
� 6x

x2 	 1
��


5. Differentiatingbothsidesof theequation,thenapplyingthechainrule,

d
dx

y2 � d
dx

ex2 � y2

2y
d
dx

y � ex2 � y2 d
dx

�
x2 	 y2 �

2yy � � ex2 � y2 �
2x 	 2yy ����


Solvingfor y � ,
2yy � � 2yex2 � y2

y � � 2xex2 � y2

2y
�
1 � ex2 � y2 � y � � 2xex2 � y2

y � � 2xex2 � y2

2y
�
1 � ex2 � y2 �

� xex2 � y2

y
�
1 � ex2 � y2 � 
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6. Let I betherequiredresult.First expandtheintegrandusingtheformula
�
a 	 b � 2 � a2 	 2ab 	 b2:

I ��� 16

4

��� x 	 3� x
� 2

dx ��� 16

4

� x 	 6 	 9
x
� dx 


Integratingeachterm,

I � � 16

4
x dx 	 � 16

4
6 dx 	 � 16

4

9
x

dx

� x2

2 ����
16

4

	 6x ����
16

4

	 9lnx ����
16

4� 128 � 8 	 96 � 24 	 9ln
�
16� � 9ln

�
4�� 192 	 18ln

�
2��


To four decimalplaces,I � 204
 4766.

7. (a) To find theinverse,solve for theindependentvariablet:

Q � Q0
�
1 � e � t � a �

Q
Q0

� 1 � e � t � a
1 � Q

Q0

� e � t � a
ln
�
1 � Q � Q0 � � ln

�
e � t � a � � � t � a� a ln

�
1 � Q � Q0 � � t �

sotheinversefunctionis

Q � 1 � q � � � a ln
�
1 � q � Q0 ��


Q � 1 � q � shouldbeinterpretedastheamountof time it takesfor thecamerato reachchargelevel q.

(b) By thepreviousresult,weneedto find Q � 1 � 0 
 75Q0 � :
Q � 1 � 0 
 75Q0 � � � 3ln

�
1 � �

0 
 75Q0 ��� Q0 �� � 3ln
�
1 � 0 
 75�� � 3ln
�
1� 4�� 6ln

�
2��


Calculatorsayst � 4 
 2 secondsapproximately.

8. The slopeof the line x 	 2y � 5 is � 1 � 2. The slopeof any perpendicularline is the negative reciprocal,i.e.,
2. We needto find a line tangentto y � ex with slope2. The line tangentto the curve at the point

�
x � ex � has

slope
d
dx

ex � ex, so we needto solve the equationex � 2: x � ln
�
2� . A the point with the givenx-valuehas

coordinates
�
ln
�
2��� eln � 2� � � �

ln
�
2��� 2� . Thepoint-slopeform of thetangentline is y � 2 � 2

�
x � ln

�
2��� .

9. Usingthehint andtherulesfor exponents,

lim
x  0! xlnx � lim

x  0! � elnx � lnx

� lim
x  0! e � lnx � 2

� elimx " 0 ! � lnx � 2 

As x # 0� , lnx # � ∞, so

�
lnx � 2 # ∞. Thereforelimx  0! xlnx � e∞ � ∞.
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10. Herearetwo differentsolutions:

(a) By formula8 of section7.4andthecontinuityof thepower function f
�
x � � xa,

lim
n  ∞

� 1 	 a
n
� n � lim

n  ∞
� � 1 	 a

n
� n � a � a � lim

h  0! � � 1 	 h � 1� h � a � � lim
h  0! � 1 	 h � 1� h � a � ea

whereh � a � n.

(b) By thecontinuityof thenaturallogarithmfunction,

ln lim
n  ∞

� 1 	 a
n
� n � lim

n  ∞
ln � 1 	 a

n
� n � lim

n  ∞
n ln

�
1 	 a � n � � lim

n  ∞

ln
�
1 	 a � n �
1� n � a lim

n  ∞

ln
�
1 	 a � n �
a � n 


Letting h � a � n thelimit becomes

a lim
n  ∞

ln
�
1 	 a � n �
a � n � a lim

h  0! ln
�
1 	 h �
h

� a � 1 � a

by theresultof problem87 of section7.4. Therefore

ln lim
n  ∞

� 1 	 a
n
� n � a

andexponentiatingbothsides,

lim
n  ∞

� 1 	 a
n
� n � ea

asrequired.
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