
Calculus I
Exam 3, Summer 2003, Answers

1. Find theIndefinite Integrals:

a)
���

x3 � 3x2 � x � 2 � dx

Answer.
x4

4
� x3 � x � 1 � C �

b)
�

xdx�
4x2 � 1� 2

Answer.
1
8

�
u2du � � 1

8
u � 1 � C � � 1

8

�
4x2 � 1� � 1 � C 	

usingthesubstitutionu � 4x2 � 1 	 du � 8xdx.

2. Find theDefiniteIntegrals:

a)
� π 
 2

0
cosxsinxdx

Answer. � � 0

1
udu � � u2

2 �� 01 � 1
2
	 usingthesubstitutionu � cosx 	 du � � sinxdx.(Thesubstitutionu � sinx

mighthavebeeneasier.)

b)
� 3

0

�
4x � 1� 2dx

Answer.
1
4

� 13

1
u2du � u3

12 �� 13
1 � 133 � 1

12
� 183 	 usingthesubstitutionu � 4x � 1 	 du � 4dx.

3. Find thefunction y � f
�
x � whichsatisfiesthedifferential equation

dy
dx

� 1
yx2

suchthat f
�
1� � 1.

Answer. Separate thevariablesandintegratebothsides:

ydy � dx
x2 sothat

y2

2
� � 1

x
� C �

Now usetheinitial conditionsto solve for C:

12

2
� � 1

1
� C sothat C � 3

2
�

Finally we get
y2

2
� � 1

x
� 3

2

whichhasthesolutiony �
� 3 � 2x � 1.



4. Find theareaof theregionboundedby thecurvesy � x � 3 andy � x 2 � 1.

Answer. Draw thefigureto seethatthecurve y � x � 3 is thehigher curve. Find theinterval of integration
by finding thepointsof intersectionof the two curves: x � 3 � x 2 � 1, which hasthe solutions x � � 1 	 2.
Thentheareais

Area � � 2� 1

���
x � 3��� � x2 � 1��� dx � � 2� 1

� � x2 � x � 2� dx � � x3

3
� x2

2
� 2x �� 2� 1 � 9

2

5. Thebaseof a solid is the region betweentheparabolasx � y 2 andx � 3 � 2y2. Find thevolumeof the
solidgiventhatthecrosssectionsperpendicularto thex-axisaresquares.

Answer. Theseareparabolaswith axis the x-axis,x � y2 opening right, andx � 3 � 2y2 opening left. We
sweepout the volume alongthe x-axis, so that dV � A

�
x � dx, where A

�
x � is the areaof the squareat the

cross-sectionx. Now, x runs from 0 to 3, andA
�
x � � �

2y � 2, where
�
x 	 y � lies on theparabola. Now, at some

point between0 and3, the parabola changesfrom x � y 2 to x � 3 � 2y2; that point is wherethe parabolas
intersect.Solvingtheequations simultaneously, we find thatpoint to be

�
1 	 1� . Thus

Volume � � 3

0
A
�
x � dx � � 1

0

�
2� x � 2dx � � 3

1

�
2 � 3 � x

2
� 2dx

� � 1

0
4xdx � � 3

1
2
�
3 � x � dx � 2x2 � 1

0
� � 6x � x2 ��� 3

1 � 2 � ��� 18 � 9��� � 6 � 1��� � 6 �


