
Calculus II
Exam 2, Spring 2003, Answers

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

1a.
�

xexdx

Answer. Integrateby partswith u � x � du � dx � dv � exdx � v � ex:�
xexdx � xex � � exdx � xex � ex � C �

1b.
�

xex2
dx

Answer. Make thesubstitutionu � x2 � du � 2xedx:�
xex2

dx � 1
2

�
eudu � 1

2
eu � C � 1

2
ex2 � C �

2.
� 4

2

xdx
x2 � 4

Answer. First,substitutionworks: for u � x2 � 4 du � 2xdx, weget�
xdx

x2 � 4
� 1

2

�
du
u

�
At x � 2 � u � 12andat x � 2 � u � 0, sowehave� 4

2

xdx
x2 � 4

� 1
2

� 12

0

du
u
� 1

2
lnu �� 12

0 � ln � 12� � ln � 0�	�
If you got this far you will get full credit. Sinceln � 0� is undefinedthe limit does not exist. Actually, there

wasa typo in theexam; thelower limit should havebeen3, in whichcase,theanswerwouldbeln 
 12
5 .

Thiscanalsobedoneby thepartialfractions expansion.Sincex 2 � 4 ��� x � 2��� x � 2� , wecanwrite

x
x2 � 4

� A
x � 2

� B
x � 2

for someA andB. Puttingtheexpressionontheright overacommondenominator, wemusthaveequalityof
thenumerators:x � A � x � 2� � B � x � 2� . Wefind A andB byevaluatingattheroots2 � � 2: A � 1 2 � B � 1 2.
Thus � 4

2

xdx
x2 � 4

� 1
2

� 4

2
� 1
x � 2

� 1
x � 2

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

At thispoint,wehave thesameproblemasabove;since2-2=0,we can’t evaluateln0.

3.
� π � 4

0
tanx ln � cosx � dx

Answer. Thesubstitutionw � ln � cosx ��� dw � � tanxdx leadsto:

� π � 4
0

tanx ln � cosx � dx � � � ln � 1��� 2�
0

wdw



� � 1
2

w2 �� ln � 1� � 2�
0 � � 1

2
� ln ��� 2 2��� 2 � � 1

8
� ln2� 2 �

We couldalsotry integration by parts:if we let dv � ln � cosx � dx, we can’t integrate,sowe let dv � tanxdx,
giving v � � ln � cosx � . Thenu � ln � cosx ��� du � � tanxdx. We thenget�

tanx ln � cosx � dx � � � ln � cosx ��� 2 � � tanx ln � cosx � dx

so �
tanx ln � cosx � dx � � 1

2
� ln � cosx ��� 2 �

Now, evaluatingat thelimits, weget� π � 4
0

tanx ln � cosx � dx � � 1
2
� ln � � 2 2��� 2 � � 1

8
� ln2� 2 �

Youcould alsoremember thattanx � sinx  cosx suggesting thesubstitution

u � cosx � du � � sinxdx �
Whenx � 0 � u � 1 andwhenx � π  4 � u � 1 � 2. Thus� π � 4

0
tanx ln � cosx � dx � � � 1��� 2

0

lnu
u

du �
Now make thesubstitutionw � lnu � dw � du  u, getting

� � ln � 1� � 2�
0

wdw � � w2

2
�� ln � 1��� 2�
0 �

Now, ln � 1 � 2��� � ln2 2, sotheansweris� π � 4
0

tanx ln � cosx � dx � � 1
2
� � 1

2
ln2� 2 � � 1

8
� ln2� 2 �

4.
�

x� 1 � x2
dx

Answer. Let u � 1 � x2 � du � � 2xdx, so�
x� 1 � x2

dx � � 1
2

�
u � 1� 2du � � 1

2
� 2u1� 2 � � C � ��� 1 � x2 � C �

We couldalsomake thesubstitutionx � sinu � dx � cosudu ��� 1 � x2 � cosu. We get�
x� 1 � x2

dx � �
sinudu � � cosu � C � � � 1 � x2 � C �

5.
� 4

2

dx
x � x2 � 1�

Answer. We considerthepartialfractions expansion.Sincex � x2 � 1��� x � x � 1��� x � 1� , we have

1
x � x2 � 1� � A

x
� B

x � 1
� C

x � 1
� A � x2 � 1� � Bx � x � 1� � Cx � x � 1�

x2 � 1
�

Settingx � 0 andequatingnumerators,we getA � � 1. For x � 1, we getB � 1 2 andfor x � � 1, we get
C � 1 2. We cannow integrate;� 4

2

dx
x � x2 � 1� � � � 4

2

dx
x
� 1

2

� 4

2

dx
x � 1

� 1
2

� 4

2

dx
x � 1

� � lnx � 1
2

ln � x2 � 1� �� 42
� � ln4 � 1

2
ln � 15� � ln2 � 1

2
ln3 � ln � � 5

2
� � 1 � 118 �


