
Calculus I
Exam 3, Fall 2002, Answers

1. Integrate:

a)
���

x4 � 4x � 5� 3 � x3 � 1� dx �
Answer. Let u � x4 � 4x � 5 � !du � 4

�
x3 � 1� dx. Then� �

x4 � 4x � 5� 3 � x3 � 1� dx � 1
4

�
u3du � u4

16
� C �

�
x4 � 4x � 5� 4

16
� C

b)
� �

tan2 x � 1� sec2 xdx �
Answer. Let u � tanx � du � sec2 xdx. Then� �

tan2 x � 1� sec2 xdx � � �
u2 � 1� du � u3

3
� u � C � tan3 x

3
� tanx � C

2. Solve thedifferentialequation:
dy
dx

� xy2 � y
�
2��� 0 �

Answer. We canseparatethevariables,getting

y 	 2dy � xdx

which integratesto 

y 	 1 � x2

2
� C �

sothat

y �



1
x2 � 2 � C

�
Substitutingtheinitial conditions:

0 �



1
2 � C

whichhasnosolution.Thus thereis nofunctionof this typesatisfyingthis initial condition. Recall,however,
thatwhenweseparatedvariables,wedividedby y2; thiscanonly bedone if y �� 0. Thusthealternativey � 0
remains,andprovidesthesolution: thefunction which is identicallyzero.

3. Calculatethedefiniteintegrals:

a)
� 4

0

�
x2



3x � 1� dx

Answer. � �
x3

3



3
2

x2 � x �� 40 � 43

3



3
2

42 � 4



0 � 4

3

b)
� π � 2

0

�
cosxsinx � dx

Answer. Let u � sinx � du � cosxdx. Thenwhenx � 0 � u � 0 andwhenx � π � 2� u � 1, andwe have� π � 2
0

�
cosxsinx � dx � � 1

0
udu � 1

2
�



4. Find theareaof theregion in thefirst quadrantboundedby thecurvesy � x
�
1



x � andy � 4



4x 2.

Answer. Thesecondcurve is alwaysabove thefirst, andbothleave thefirst quadrantwhenx � 1. Thusthe
areais

Area � � 1

0

���
4



4x2 �


 �
x



x2 ��� dx � � 1

0

�
4



x



3x2 � dx � �

4x



x2

2



x3 �  10 � 5

2

5. Theregion in thefirst quadrantboundedby thecurvesy � x 2 andx � 1 is rotatedabout they-axis. What
is thevolumeof thesolidsoproduced?

Answer. Wesweepout thevolumealongthex-axis,asx rangesfrom 0 to 1. Thevolumeof theshellof width
dx at thepoint x is dV � 2πxydx � 2πx3dx. Thus thevolume is

Volume � � 1

0
2πx3dx � π

2
�


