
Calculus I
Exam 3, Summer 2002, Answers

1. Integrate:

a)
���

x3 � 3x � 5� 3 � x2 � 1� dx �
Answer. Let u � x3 � 3x � 5 � du � 3

�
x2 � 1� dx. Then���

x3 � 3x � 5� 3 � x2 � 1� dx � 1
3

�
u3du � 1

12

�
x3 � 3x � 5� 4 � C �

b)
� �

sin2 x � 1� cosxdx �
Answer. Let u � sinx � du � cosxdx. Then�	�

sin2 x � 1� cosxdx � ��� u2 � 1� du � 1
3

u3 � u � C � 1
3

sin3 x � sinx � C �

2. Solve thedifferentialequation:
dy
dx
� � 1 � x � y2 � y

�
1�
� 2 �

Answer. As anequation of differentials,this becomesy � 2dy � � 1 � x � dx. Integrating:

� 1
y
� x � x2

2
� C �

Puttingin theinitial valueswe get � 1 2 � 1 � 1 2 � C, soC � � 2. Puttingin this valueof C, andsolving
for y:

y � � 2 � x � x2

2
� � 1 �

3. Calculatethedefiniteintegrals:

a)
� 4

0

�
x3 � 3x � 1� dx

Answer. � 4

0

�
x3 � 3x � 1� dx � � x4

4
� 3x2

2
� x ���� 40 � 64 � 24 � 4 � 92 �

b)
� π � 2

0

�
sinxcosx � dx

Answer. � π � 2
0

�
sinxcosx � dx � sin2 x

2
�� π � 20 � 1

2
�

4. Find theareaof theregion in thethird quadrantboundedby thecurves y � x 3 andy � 2x � x2.

Answer. Draw thegraph. Theregion in questionis thatin thethird quadrantrunning from x � � 2 to x � 0.
Sincetheuppercurve is y � x3, theareais� 0

� 2
x3 � � 2x � x2 � dx � x4

4
� x2 � x3

3
�� 0� 2 � ��� 16

4
� 4 � 8

3 � � 8
3
�
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5. Theregion in thefirst quadrantboundedby thecurves y ��� x andy � x is rotatedabout they-axis.What
is thevolumeof thesolidsoproduced?

Answer. Draw thegraph. Sweepingalongthex axisandusingtheshellmethodwe obtain

V � � 1

0
2πx

� � x � x � dx � 2π
� 1

0

�
x3� 2 � x2 � dx � 2π

�
2
5
� 1

3
�
� 2π

15
�

Sweepingalongthey-axisandusingthewashermethod wefirst rewrite thecurves asx � y andx � y 2. Then

V � � 1

0

�
πy2 � πy4 � dy � π

� 1

0

�
y2 � y4 � dy � π

�
1
3
� 1

5
��� 2π

15
�
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