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1. (a) Takingthepowerof 2 of bothsidesof theequation,

2log2
�
x � 1��� 24 ��� x � 1 � 16 ��� x � 15	

(b) If you’regoingto useacalculator, it will helpyou follow alongbelow if yourcalculatoris in radianmode,
althoughyou’ll still get thecorrectanswerif it is in degreemode.Also, sincetherelikely isn’t anarccsc
buttonon your calculator, you will needto rewrite theequationin termsof sin. Thenthegivenequation
implies

1
sin
 arccosx � � 1 	 25 ��� arccosx � arcsin0 	 8 � 0 	 9273 ��� x � cos0 	 9273 � 0 	 6000	

If we’re gettingtechnical,therearereally an infinite numberof valuesarccosx could take to satisfy the
equation,but most,if notall, of theothervaluesareoutsideof therangeof arccosandthereforeirrelevant.
You shoulddraw somegraphsto understandthesituation.
Alternatively, youcouldusea 3 � 4 � 5 right triangleto solve theproblem;how?

2. (a) It is bestto rewrite in termsof thenaturalexponentialfunction:

f 
 θ � � e
�
ln10� tanθ ��� f 
�
 θ � � e

�
ln10� tanθ � ln10sec2 θ � 
 ln10� 10tanθ sec2 θ 	

(b) It is bestto preparethequestionfirst by simplifying thelogarithm:

g 
 x � � tan� 1 � x
a � � 1

2
ln 
 x � a ��� 1

2
ln 
 x � a �

so

g 
 
 x � � 1
1 ��
 x � a � 2 � 1

a � � 1
2 
 x � a � � 1

2 
 x � a � � a
x2 � a2 � a

x2 � a2
� 2ax2

x4 � a4 	
Theabovesimplificationsarenot necessary.

3. Takingthelogarithmof thefunction,

lny � ln 4

�
x2 � 1
x2 � 1

� 1
4

ln 
 x2 � 1��� 1
4

ln 
 x2 � 1��	
Differentiatingbothsides(implicitly),

y 

y
� 1

4 
 x2 � 1� 2x � 1
4 
 x2 � 1� 2x � x

2 � 1
x2 � 1

� 1
x2 � 1 � � � x

x4 � 1
	

Solvingfor y 
 ,
y 
 � � x

x4 � 1
4

�
x2 � 1
x2 � 1

	
Thevarioussimplificationsabovewereagainnot necessarybut I couldn’t resist.
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4. (a) A little algebragives�
1 � x � x2

x2 dx � �
x � 2 � x � 1 � 1 dx � � x � 1 � ln � x ��� x � C 	

Evaluatingthedefiniteintegral,�
4

2

1 � x � x2

x2 dx � � 1
4
� ln4 � 4 � 1

2
� ln2 � 2 � 1

4
� 2 � ln 
 4� 2� � ln2 � 7

4
	

To four decimalplaces,theansweris � 1 	 0569.

(b) Make thechangeof variablesu � tanθ, du � sec2 θ dθ to obtain�
2tanθ sec2 θ dθ � �

2u du � �
e
�
ln2� u du � 1

ln2
e
�
ln2� u � C � 2tanθ

ln2
� C 	

Checkby differentiating.

5. (a) Thenumeratoranddenominatorbothtendto 0 asx � 0 sowecanapplyL’Hôpital’s rule to obtain

lim
x � 0

e4x � 1 � 4x
x2

� lim
x � 0

4e4x � 4
2x

	
The numeratoranddenominatorof the above expressionstill both tendto 0 asx � 0 so we canapply
L’Hôpital’s rule againto obtain

lim
x � 0

4e4x � 4
2x

� lim
x � 0

16e4x

2
� 8 	

(b) Thelimit is of theform 1∞ sowe take thelogarithmandapplyL’Hôpital’s rule:

lnL � lim
x � 0 ln 
 cosx � 1! x2 � lim

x � 0 lncosx
x2

� lim
x � 0 secx 
"� sinx �

2x
� � sec
 0� lim

x � 0 sinx
2x

	
Sincethelatterexpressionis of theform 0� 0 we canapplyL’Hôpital’s rule againto obtain

lnL � � 1 � lim
x � 0 cosx

2
� � 1

2
��� L � 1#

e
	

6. Theobvioussubstitutionto try is u � x1! 2, du � 
 1 � 2� x � 1! 2 dx, 2du � dx � # x to obtain�
dx#

x 
 1 � x � � 2

�
du

1 � u2
� 2tan� 1 u � C � 2tan� 1 # x � C 	

7. We are going to apply the fundamentaltheoremof calculus,but we needto preparethe expressiona little
beforehand.Write �

2x

lnx
e � t2 dt � �

0

lnx
e � t2 dt � �

2x

0
e � t2 dt � �

2x

0
e � t2 dt � �

lnx

0
e � t2 dt 	

Let F 
 u � � �
u

0
e � t2 dt. Thenthefundamentaltheoremof calculussaysF 
$
 u � � e � u2

soby thechainrule

d
dx

�
2x

lnx
e � t2 dt � d

dx
F 
 2x ��� d

dx
F 
 lnx � � F 
�
 2x � � 2 � F 
$
 lnx � � 1

x
� 2e � � 2x � 2 � 1

x
e � � lnx � 2 	
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