
PracticeFinalExam(a)with answers

Math 142

PART I

1. (28 points total) Evaluatethefollowing integrals.

(a) ���������
	�����
SOLUTION: Substitute����� ���

andget� �������
	 � �� � � � �
	 ��
(b) ������ ��� �� ��
SOLUTION: Substitute��� � � �

andget���� � ��� �� �� � ! � "�#�$ ��% �&� ''''''
� �� !�

(c) � �� � $ ���)(�*+% �-, ����
SOLUTION: Substitute����� � � (.*

andget� �� � $ ���)(�*+% �-, ���� � � */(0� �21 �3 (54 	 &3 ( �+	�6387
! ''''''

�
�� �:9 � !; ( !=< � * <?>
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(d) � @BA �DC$FEG" @ C (�*+% �  C
SOLUTION: Substitute��� EG" @ C (�*

andget� @HA �IC$JEK" @ C (.*L% �  C � ! EK" @ $+M� % �
$ *N( EK" @ $JC %B% � >

2. (8 points) Find theaveragevalueof O $ ��% � � � (0�
on theinterval P *�Q �SR

.

SOLUTION: *� � * � �� � � (0�T�� � 	 &� ( 	�64! ''''''
�
�� * !U>

3. (26 points) Let V be the region in the first quadrantboundedby the curves WX� � �
andWY��9 � � � �

. Calculate:

(a)Theareaof V .

SOLUTION: Thecurvesintersectat $ < Q < %
and $ ! Q 9 %

, sowemustintegratefrom 0 to 2. Wehave� �Z $ 9 � � ���[% � ������ � ! ��� � ! � �� '''''
�Z� \� >

(b) Thevolumeobtainedby rotating V aboutthe
�
-axis(slicemethodis recommended).] � ^ � �Z $ 9 � � ���[%-� � $ ���[% 4 ��

� ^`_ *La)���� � ! � 4cb '''''
�Z� � ! ^� >
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(c) Thevolumeobtainedby rotating V aboutthe W -axis(shellmethodis recommended).] � ! ^ � �Z � 1 $ 9 � � ���[% � ��� 7 ��
� 9 � �� � � 4

! '''''
�Z� \� >

4. (12 points) A rectangularswimmingpool is
; < m long,

* ;
m wide, and

�
m deep.Thedepth

of thewateris ! m. How muchwork is requiredto pumpall of thewaterout over theside? (Used � * <�<�< kg/m
�

for thedensityof thewaterand eY� * < m/s
�

for theaccelerationof gravity.)

SOLUTION: f � � ��hg ; <�< �T�� � � g ; < ��� '''
� � � � <�<=<�< joules>

5. (10 points) A particlemovesalonga line with velocity function i $jC % � C � � ! C � \ . Find:

(a)Thedisplacementduringthetime interval P *=Qca R
;

SOLUTION: ��k� C � � ! C � \  C � � \ C � C �l( C �� '''''
k �� � * <� >

(b) Thedistancetraveledduringthetime interval P *�Qca R
.

SOLUTION: Thevelocity is negative for CNm 9 andpositive for CDn 9 , sothedistancetravelledis��k�po C � � ! C � \ o  C � � � 4� C � � ! C � \  C (q��k4 C � � ! C � \  C� * \ ( 9=9� �sr \� >
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6. (16 points) If O $ ��% � � � � � � � ( ;
,

(a)Find theintervalson which O $ ��%
is increasing.

SOLUTION: $ �Tt Q < %
and $ ! Q t %

.

(b) Find theintervalsonwhich O $ ��%
is decreasing.SOLUTION: $ < Q ! %

.

(c) Find thelocalmaximaof O $ ��%
. SOLUTION:

� � < , Wu� ;
.

(d) Find thelocal minimaof O $ ��%
. SOLUTION:

� � ! , WY� *
.

(e)Find theintervalson which O $ ��%
is concaveup. SOLUTION: $ *=Q t %

.

(f) Find theintervalson which O $ ��%
is concavedown . SOLUTION: $ �vt QK*+%

.

(g) Find theinflectionpointsof O $ ��%
. SOLUTION:

� � *
, Wu� �

.

(h) Sketchthegraphof O $ ��%
.
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PART II

7. (32 points) Evaluatethefollowing integrals:

(a) ��� � @BA � 9 �T�� � � $H$ � */( \ � � % EK" @ $ 9 ��%B%� ! ( � @BA �w$ 9 ��%
\

(b) ���� � 3
� � �v�� � */( ; � k� a

(c) � 4� *� � � � �u( ! �� � ! ��"�#x$ ! % � � "�#�$ � %
(d) � *

$ � � *L% $ � � (.*L% �� � �hy�z EG{ y �w$ ��%
! ( ��"=#�$ � *D(|��%

! � ��"�#x$ *}(0� � %9
8. (16 points) Evaluatethefollowing integrals:

(b) (usea trigonometricsubstitution)� � r (|� � �� � �S	?~ �-��	 &� � � "�#�$ � */( 	~ �-��	 & %�( ��"�#x$ */( 	~ �-��	 & %
9

9. (16 points) Evaluatethefollowing integralsor show thatthey aredivergent:

(a) � �FZ� *�� � � ! �� � a
(b) ���Z �T���U��	��� � *9
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10. (8 points) SetupSimpson’sRulesumwith ���.9 subdivisionsfor theintegral:� 4Z � */(0� � �� >
SOLUTION: Let O $ ��% � � */(0� �

. Thenwehave� 4Z � */(0� � �� � *� $ O $ < %�( 9
O $ *L%�( ! O $ ! %�( 9
O $ � %�( O $ 9 %H%
� g ( 9 � ! ( \ � g ( � a ;� >

11. (12 points) Find thelengthof thecurve WY� 4� ���-, �
, <Y� � �.! .

SOLUTION: Let O $ ��% � 4 � � �-, �
. Thenwe have� � � �Zp� *N( O�� $ ��% � ��

� � �Z � *N( 9 �T��
� � *a ( ! ���� � */( 9 �
� * �� >

12. (16 points) Find the areaof the surfaceobtainedby rotatingthe curve W�� � �
, <�� � � *

aboutthe
�
-axis.

SOLUTION: Let O $ ��% � ���
. Thenwehave� � � 	[� �	[� Z ! ^�W  �

� ! ^ � �Z � � � */( r � 4 ��
� ! ^ � �Z � � � */( r � 4 ��
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� ^ 1 ��-� ( �+	�6� 7 � *N( r � 4
! ''''''

�
Z� ! _���� *; 9 � ( ; � * <! g b ^ >
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