
Calculus II
Practice Exam 2, Answers

Find theindefiniteintegralsof thefollowing functions.

1.
�

arccosx�
1 � x2

dx

Answer. Let u � arccosx � du ��� dx � � 1 � x2. Then

�
arccosx�

1 � x2
dx ���

�
udu ��� u2

2 � C ���
	 arccosx � 2
2 � C �

2.
�
	 lnx � 1� 2

x
dx

Answer. Let u � lnx � 1� du � dx � x. We get

�
	 lnx � 1� 2

x
dx �

�
u2du �
	 lnx � 1� 3

3 � C �

3.
�

cos3 xsin2 xdx

Answer. Hereweusethefamous trig identity: cos2 x � 1 � sin2 x:
�

cos3 xsin2 xdx �
�
	 1 � sin2 x � sin2 xcosxdx �

Now, let u � sinx � du � cosxdx:

�
�
	 1 � u2 � u2du �

�
	 u2 � u4 � du � sin3 x

3
� sin5 x

5 � C �

4.
�

dx
x2 	 x � 1�

Answer. We needthepartialfractionexpansion

1
x2 	 x � 1� �

A
x �

B
x2 �

C
x � 1

�
Puttingtheright handsideover a common denominator, we getthis equalityof thenumerators:1 � Ax 	 x �1� � B 	 x � 1� � Cx2 �

x � 0 : 1 ��� B sothat B ��� 1

x � 1 : 1 � C

coefficient of x2 : 0 � A � C � sothat A ��� 1 �
Thus �

dx
x2 	 x � 1� ���

�
dx
x
�
�

dx
x2 �

�
dx

x � 1
��� lnx �

1
x � ln 	 x2 � 1� � C �



5.
� �

x 	 x � 1� dx �
�
	 x3� 2 � x1� 2 � dx � 2

5
x5� 2 �

2
3

x3� 2 � C �
This is hereto remindyou to try theeasythingsfirst; don’t just assumethat if anintegral appears in this

section,it will needsomecomplicatedsubstitutionor integrationby parts.

6.
�

dx
x 	 x2 � 4x � 5� �

Answer. Again, weseekthepartialfractionsdecomposition

1
x 	 x2 � 4x � 5� �

A
x �

Bx � C

	 x2 � 4x � 5� �
This leadsto theequationof numerators:1 � A 	 x2 � 4x � 5� � Bx2 � Cx.

x � 0 : 1 � 5A sothat A � 1
5

coefficientof x : 0 � 4A � C � sothat C ��� 4
5

coefficient of x2 : 0 � A � B � sothat B ��� 1
5
�

Thisgetsusto �
dx

x 	 x2 � 4x � 5� dx � 1
5 	
�

dx
x
�
�

x � 4
x2 � 4x � 5

dx ���
To integratethelasttermweusea little algebra:

�
x � 4

x2 � 4x � 5
dx �

�
	 x � 2� dx

	 x � 2� 2 � 1 �
�

2dx

	 x � 2� 2 � 1

� 1
2

ln 	�	 x � 2� 2 � 1� � 2arctan	 x � 2� � C �
So,finally �

dx
x 	 x2 � 4x � 5� �

1
5 	 lnx � 	

1
2

ln 	�	 x � 2� 2 � 1� � 2arctan	 x � 2��� � C �

7.
�

x2sinxdx

Answer. Let u � x2 � dv � sinxdx � du � 2xdx � v ��� cosx:
�

x2sinxdx ��� x2cosx � 2
�

xcosxdx �
Another integrationby partshandlesthelastintegral: u � x � dv � cosxdx � du � dx � v � sinx:

�
xcosxdx � xsinx �

�
sinxdx � xsinx � cosx �

finally giving �
x2sinxdx ��� x2cosx � 2 	 xsinx � cosx � � C �

Calculatethedefiniteintegral.



8.
� 2

0 	 x2 � 3x � 1� 2 	 2x � 3� dx

Answer. Herethesubstitutionu � x2 � 3x � 1 � du � 2x � 3 works:

� 2

0 	 x2 � 3x � 1� 2 	 2x � 3� dx �
� 9

� 1
u2du � u3

3 ��
9� 1 � 35 �

1
3
�

9.
� e

1
x2 ln 	 2x � dx

Answer. Integrateby partswith u � ln 	 2x ��� dv � x2dx � du � dx � x � v � x3 � 3:

�
x2 ln 	 2x � dx � x3

3
ln 	 2x ��� 1

3

�
x2dx � x3

3
ln 	 2x ��� x3

9
�

Then � e

1
x2 ln 	 2x � dx � 	

x3

3
ln 	 2x ��� x3

9
� ��

e
1 � e3

3
ln 	 2e ��� e3

9
� 1

3
ln 	 2���

1
9
�

10.
� 2

0

dx
x2 � 4x � 5

�
� 2

0

dx
1 � 	 x � 2� 2 � arctan	 x � 2� ��

2
0 � arctan4 � arctan2 ��� 21867 �


