
Calculus II
Exam 2, Summer 2003, Answers

Find all the integrals. Rememberthat definiteintegrals shouldhave numerical answers.You MUST show
yourwork.

1a.
�

x � lnx � dx

Answer. We integrate by partsto getrid of thelogarithm. Let u � lnx � du � dx � x � dv � xdx � v � x 2 � 2. The
integral becomes

uv � � vdu � x2 lnx
2

� � x2

2
dx
x �

Thelastintegral is x2 � 4 � C, sotheansweris

�
x � lnx � dx � x2 lnx

2
� x2

4
� C �

1b.
�

ln � x2 �
x

dx

Answer. Resistthetemptationto let u � x2, andinsteadfirst notethatln � x2 �	� 2lnx. Now we canmake the
substitutionu � lnx � du � dx � x, to get

�
ln � x2 �

x
dx � 2

�
lnx
x

dx � 2
�

udu � u2 � C �
� lnx � 2 � C �
Thesubstitutionu � x2 doesn’t fail; it just makesmorework. We getdu � 2u � dx � x, leadingto

�
ln � x2 �

x
dx � 1

2

�
lnu
u

du � � ln � x2 ��� 2
4

� C �
which is thesameanswer. Checkit!

2.
�

dx
x � x � 1��� x � 2�

Answer. We usepartialfractions. We set

1
x � x � 1�
� x � 2� �

A
x
� B

x � 1
� C

x � 2
� A � x � 1��� x � 2��� Bx � x � 2��� Cx � x � 1�

x � x � 1��� x � 2�
Setx equal to therootsandequatenumerators:

x � 0 : � 2A � 1 � x � 1 : 3B � 1 � x �
� 2 : C ��� 2����� 3��� 1 �
soA �
� 1� 2 � B � 1� 3 � C ��� 1� 6. Thisgivestheansweras

� 1� 2 � dx
x
� 1� 3 � dx

x � 1
� 1� 6 � dx

x � 2
��� lnx

2
� ln � x � 1�

3
� ln � x � 2�

6
� C �

3.
� 2

0

ex

1 � e2x dx



Answer. Let u � ex � du � exdx. For x � 0, we haveu � 1, andfor x � 2 � u � e2. Theintegral is

� e2

1

du
1 � u2 du � arctanu �� e

2

1 � arctan� e2 ��� π
4
� � 65088 �

4.
�

x � x � 1� 12dx

Answer. There arelots of waysto dothis.

A. Usethesubstitutionu � x � 1, sothatx � x � 1� 12dx �
� u � 1� u12du ��� u13 � u12 � du. Thentheintegral is

� � u13 � u12 � du � � x � 1� 14

14
� � x � 1� 13

13
� C �

B. Let x ��� x � 1��� 1, sothatx � x � 1� 12 ��� x � 1� 13 ��� x � 1� 12, andwegetthesamething.

C. Integrateby partsto getrid of thex term: u � x � du � dx � dv �
� x � 1� 12dx � v ��� x � 1� 13 � 13, leadingto

�
x � x � 1� 12dx � 1

13 � x � x � 1� 13 � � � x � 1� 13dx ��� 1
13 � x � x � 1� 13 � � x � 1� 14

14
��� C �

Youcancheckthatthesearethesameanswers,andcanbothberewrittenas

�
x � x � 1� 12dx � � x � 1� 13 � 13x � 1�

182
� C �

5.
� 4

2

dx
x � x � 1� 2

Answer. We usepartialfractions. We set

1
x � x � 1� 2 �

A
x
� B

x � 1
� C
� x � 1� 2 �

A � x � 1� 2 � Bx � x � 1��� Cx
x � x � 1�
� x � 2�

Settingx � 0, we obtainA � 1, at x � 1 we obtainC � 1. Now comparethecoefficient of x 2 on bothsides,
to obtain0 � A � B, soB ��� 1. Thustheintegral is

� 4

2
� 1
x
� 1

x � 1
� 1� x � 1� 2 � dx ��� lnx � ln � x � 1����� x � 1��� 1 � �� 42

� ln4 � ln3 � 1
3
��� ln2 � ln1 � 1��� ln

2
3
� 2

3
� 2 � 612 �


