
MATH 142PracticeExam(a) for Midterm II

1. (18 points) Let
�

thetheregion boundedby thecurve ������� andtheline ���
	�� . Setup,

but do notevaluate,

(a) anintegral for theareaof
�

usingverticalrectangles,i.e. integratewith respectto � .

(b) an integral for the areaof
�

using horizontal rectangles,i.e. integrate with respect

to � .

(c) Calculatetheareaof
�

by evaluatingeithertheintegral in (a) or (b).

2. (21 points) Considertheregion � boundedby thecurve ���������� andthe � -axis. Setup,

but do notevaluate, integralsfor thefollowing volumes:

(a) The solid obtainedby rotating � about the � -axis. For this use the cylindrical shell

method.

(b) Thesolid obtainedby rotating � abouttheline ���� .
(c) Thesolid obtainedby rotating � aboutthe � -axis.

3. (13 points) A troughis 3 meterslong, 1 meterwide, and1 meterdeep.The vertical cross

sectionof thetroughparallelto anendis shapedlikeanisocelestriangle(with height1 meter, and

base,on top,of length1 meter).Thetroughis 3/4 full of water(i.e. filled to within �� m of thetop).

Recallthedensityof wateris 1000kg/��� .
(a) Setupanintegral for theamountof work in joulesrequiredto emptythetroughby pump-

ing thewaterover thetop. (Note:Use ��������	 �!#" � astheaccelerationdueto gravity.)

(b) Evaluatetheexpressionin part(a).

4. (36 points) Evaluatethefollowing indefiniteintegrals:

(a)
$

� �&%(' �)� �+*-,/. ���
(b)

$ . �
� �10 � � ��� �

(c)
$ 24365 % � *4. �7 ' �981: 2 % � * �

(d)
$

�<; 5 % � *4. �=�
(e)

$
� �?>�@BA . �C�

(f)
$ 2D365 � % � * 8E: 2 �&% � *4. �=�

5. (12 points) Evaluatethefollowing definiteintegrals.

(a)
$ �
@F�

� % �HGI� * �KJ � . ���
(b)

$ML J �N � 24365 % � *4. �=�
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