
PracticeFinalExam(b) with answers

Math 142

PART I:

1. (10 points) Let
���������
	�������

. Find theabsolutemaximumandminimumvalues
of
�������

on theclosedinterval ��������� anddetermineatwhich
�
-valuesthey occur.

SOLUTION: Themaximumis at
��� ��� � andtheminimumis at

� ��� � � � .
2. (28 points) Throughoutthis problemwe considerthe function

��������� �! ���"�  ����$# � ��% .

Thefirst andsecondderivativesof
�

are�'&������(�)�* � �+� �,������$# � � � and
�'& &������(�.-!/ ���"�0	 � ����$# � �2143

2a. (2 points) At whatpoint(s)doesthegraph5 �6������� intersectthe 5 -axis?

SOLUTION: At 5 �7� � � .
2b. (2 points) At whatpoint(s)doesthegraph5 �8������� intersectthe

�
-axis?

SOLUTION: At
��  .

2c. (2 points) Whatarethehorizontalasymptotesof 5 �6������� ?
SOLUTION: 5 � � .

2d. (2 points) Whataretheverticalasymptotesof 5 �6�9����� ?
SOLUTION:

�:�7� � .
2e. (2 points) Find thecritical point(s)of 5 �8������� .

SOLUTION:
�:� �+� .

2f. (3 points) On which intervalsis
�������

increasing?

SOLUTION: �<; � ; �+� .
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2g. (3 points) Onwhich intervalsis
�������

decreasing?

SOLUTION:
� ;=� and

�?> �+� .
2h. (2 points) Find the

�
-coordinatesof theinflectionpoint(s)of

�������
.

SOLUTION:
�@	 �A�  *B�- � .

2i. (3 points) On which intervalsis
�9�����

concaveup?

SOLUTION:
�C>D	 � .

2j. (3 points) On which intervalsis
�9�����

concavedown?

SOLUTION:
� ; � � and

� �<; � ; 	 � .
2k. (4 points) Sketch the graphof 5 � �������

using the information from parts
(a)–(j).

3. (18 points) (18 point questionremovedfrom this practiceexamsinceit coversmate-
rial from 141,not142).

4. (12 points) A metalbox (without top) is to be constructedfrom a squaresheetof
metalthat is

� � incheson a sideby first cuttingsquarepiecesof thesamesizefrom each
of the cornersand then folding up the sides. Find the dimensionsof the box with the
largestvolumethatcanbeconstructedin thismanner.

SOLUTION: Let
�

bethesideof eachsquareto beremoved.ThenthevolumeisE �����(�F�G�2� � �H��� % �I� �!� �"� � � � % # � � �
To maximizethis function,wefind whenits derivativeE & �����(�J� �!� �  � �$#F� � � % � � �2�LK�#����M���NKO#P	����
vanishes.This occurswhen

�Q�)K
(no volume)and

�,�RK B 	 , makingthedimensionsof
thebiggestbox

K B 	$S / � B 	$S / � B 	 with volume ���!�!� B �+T cubicinches.

5. (20 points) Evaluatethefollowing integrals.

5a. (5 points)
UWVYX[Z 1 �O\^] V �N_!�`� VYX[Z ����� � VaXbZ �c	����� / # VYX[Z �cK9��� �
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5b. (5 points)
UFde ��f����g9#h�i� � _!�`� �j�� � �k�l#�� g � %nmmmm de � �� / 3

5c. (5 points)
U %e � �'o �qp _!�`� � o ��p�r � r �-ts # � 	 s mmmm

%e � � r �- # Kuo g-4s .

5d. (5 points)
U o % p VaXbZ �L_!�`� ���co % p \M] V �����a�K # � o % p VaX[Z �����K

6. (12 points) Evaluatethefollowing integrals.

6a. (6 points)
U K��v�0	� % � � �"��	 _*��w	�x[]!yz���O	N#0���n# � x[]!y��2�l#����

6b. (6 points)
UD{e _!�� % #h� �)|+}Y\M~�| Z �����i� {e ��� �

PART II:

7. (12 points) Find theareaof theregion enclosedby theparabola5 � � ��� % andthe
line 5 �I���

.

SOLUTION: The line andthe parabolaintersectat
����� � ��� and

� �A� � � � , so we integrate
from

�j�
t0 2. � � U %� d � � �,� % �9�h��������_!�`� � ��# � %� � ���	 mmmm

% � d � - � 3
8. (18 points) Considertheregion boundedby thecurve 5 �R� �

, the line
��� � , and

the
�
-axis.Find thevolumeof thesolid formedby rotatingthis regionaroundthe

�
-axis.

SOLUTION: E � U 1e � � � �t� % _!�� � � %� mmmm
1 e �  � 3

9. (20 points) Considerthetriangleboundedby thelines 5 �6���� , 5 � � , and
��� � .

Rotatethis trianglearound the y-axis. Whatis thevolumeof theresultingsolid?

SOLUTION: E � U %d � � �G����������_!�� � � r ��� %� # ���	 s � K �	 3
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10. (15 points)

10a.(5 points) Write down anintegralwhichgivesthevalueof thearclengthof the
parabola5 ��� % # � ��# � from

�� � to
�`� � . Do not evaluate the integral.U %e4� �l#6� � # � ��� % _*�

10b. (10 points) A car is travelling down a roadin sucha way that its velocity at
time � hoursis � � � ���4	 � #6��K � % milesperhour. Find thecar’s averagevelocity over the
time interval from � � � to � � � .� � �� U %e 	 � #F��K � % _ � �8K � 3
11. (15 points) Supposethework requiredto stretchacertainspring

�
meterbeyondits

naturallengthis
� � joules. Find the work (in joules)requiredto stretchit from

�
meter

beyondits naturallengthto
	

metersbeyond.

SOLUTION: Let � be the constantassociatedwith the spring. Then the work needto
stretchit 1mbeyondits naturallengthisUhde � �L_!�� � � �J� �
so � � �+� . Thusthework requiredto stretchit from 1mto 3mbeyondits naturallengthisU �d �+� �L_!�`��� � � % mm � d �  � joules3
12. (20 points) A swimmingpool hastheshapeof a cylinder with (horizontal)radius

K
metersanddepth

	
meters.Assumethatthepoolcontainswater(density

� �!�+� kg/m
�
) to a

depthof � meters.Find thework requiredto pumpall of thewaterout over thetop of the
pool. (Theaccelerationof gravity is � � -�3� m/s

%
.)

SOLUTION: � � -! �!� U �e � K � �N_!��J�!� �*� K �!� � joules3
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