
Calculus II
Practice Problems 3: Answers

1. Differentiate:

f
�
x ��� �

2x � 6
3x � 5 �

Answer. Thisproblemis hereto suggestadifferentway, calledlogarithmic differentiation, of differentiating
expressionslike this. First werewrite thefunctionexponentially:�
1� f

�
x ��� �

2x � 6� 1	 2 � 3x � 5��
 1	 2
andthenwe take thelogarithm:

ln f
�
x ��� 1

2 
 � ln � 2x � 6��� ln
�
3x � 5��� �

Now differentiatethis equation:
f � � x �
f
�
x � � 1

2 
 2
2x � 6

� 3
3x � 5

�
andnow multiply through by f

�
x � , asin equation(1):

f � � x ��� f
�
x � � 1

2 
 2
2x � 6

� 3
3x � 5

����� �
2x � 6� 
 1	 2 � 3x � 5� 
 1	 2 � 3

2

�
2x � 6� 1	 2 � 3x � 5� 
 3	 2

2. a) tan
�
arccosx ���

b)
1
x2 � tan2 � arccosx ���

Answer. a. Draw a right triangle with hypotenuse1, anangleα , andlabelthesideadjacentto α asx sothat
α � arccosx (seethefigure).

PSfragreplacements

α

1

x

�
1 � x2

Now, by thePythagoreantheorem, thesideoppositeα haslength1 � x 2. Thus

tan
�
arccosx ��� tanα � �

1 � x2

x



Now, for b):
1
x2 � tan2 � arccosx ��� 1

x2 � � � 1 � x2

x
� 2 � 1 � �

1 � x2 �
x2 � 1 �

Fromthediagram,1� x � secα , sothisalsofollows from theidentity tan2 α � 1 � sec2 α .

3. Differentiatey � arccos
�

x

Answer. By thechainrule:

y � ��� 1�
1 � � �

x � 2 1
2
�

x
��� 1

2
�

x
�
1 � x �

4. Differentiate: g
�
x ��� arcsin

�
lnx � �

Answer. By thechainrule:

g � � x ��� 1

x
�

1 � �
lnx � 2

5. Integrate

a) � 2

0

xdx
1 � 4x2 �

b) � 2

0

dx
1 � 4x2 �

Answer. For a), let u � 1 � 4x2 � du � 8xdx. Then

� 2

0

xdx
1 � 4x2 � 1

8
� 17

1

du
u
� 1

8
lnu �� 17

1 � ln17
8

For b), however, we shouldmake thesubstitution: u � 2x � du � 2dx. Then

� 2

0

dx
1 � 4x2 � 1

2
� 4

0

du
1 � u2 � 1

2
arctanu �� 40 � arctan4

2

This problem illustratesthatonemustbecarefulin decidingwhatsubstitutionto make. Onehasto scanthe
integrandto seehow to write it asaproduct of afunctionof u (thesubstitutionto bemade)andthedifferential
of u.

6. Integrate:

a) � exdx
e2x � 1

�
b) � dx

ex � e 
 x �
Answer. For parta) recognize thatfor u � ex � du � exdx, andthus

� exdx
e2x � 1

� � du
1 � u2 � arctanu � C � arctanex � C �



For partb), we seethat, in orderto make the samesubstitution,we needan e x in thenumerator. So put it
there,by multiplying by ex � ex � 1:

� dx
ex � e 
 x � � ex

ex

dx
ex � e 
 x � � exdx

e2x � 1
� arctanex � C �

by parta).

7. � dx�
5 � 4x � x2

�
Answer. To getthis to look likesomethingrecognizable,wecompletethesquare: 5 � 4x � x 2 � 9 � �

x � 2� 2.
Theproblemnow lookslike � dx�

9 � �
x � 2� 2 � �

This looks like theintegral shouldinvolvearccos, but weneeda1 wherethe9 is. We fix thatby thesubstitu-
tion 3u � x � 2 � 3du � dx. Thenwehave

� dx�
9 � �

x � 2� 2 � � 3du�
9 � 9u2

� � du�
1 � u2

��� arccosu � C ��� arccos
x � 2

3
� C �

8. Integrate:

a) � tan2 xdx �
Answer. tan2 x � sec2 x � 1, so

� tan2 xdx � � �
sec2 x � 1� dx � tanx � x � C �

b) � tan3 xdx �
Answer. Usingthesameidentity

� tan3 xdx � � �
sec2 x � 1� tanxdx � � secx

�
secx tanx � dx � � tanxdx

� sec2 x
2

� ln
�
cosx ��� C �

usingthesubstitutionu � secx � du � secx tanxdx for thefirst integral.

9. � x tan
�
x2 � 1� dx �

Answer. Let u � x2 � 1 � du � 2xdx. Then

� x tan
�
x2 � 1� dx � 1

2
� tanudu ��� 1

2
ln
�
cosu ��� C ��� 1

2
ln
�
cos

�
x2 � 1����� C �



10� � dx
x2 � 6x � 13

�
By completing thesquare,we seethatx2 � 6x � 13 � �

x � 3� 2 � 4. Let u � x � 3� du � dx, sothatwehave

� dx
x2 � 6x � 13

� � dx�
x � 3� 2 � 4

� � du
u2 � 4 �

Now, weknow theintegral of du � � u2 � 1� ; but how dowe dodu � � u2 � 4� ? Again a little algebra comesinto
play:

u2 � 4 � 4
��� u

2
� 2 � 1� �

Try thesubstitutionv � u � 2� dv � du � 2:

� du
u2 � 4

� 1
4
� 2dv

v2 � 1
� 1

2
arctanv � C � 1

2
arctan

x � 3
2

� C �


