
Exam# 3A
Math 142.518
Spring2001

(Sections4.1-4.3,5.1-5.6)

1. [10 pts]Section4.1# 59

Thecostfunctionfor directmaterialsin afurniturefactorywasapproximatedby ���������
	����
������ ��� ��
���������� ��� � ��
������������ ��! for
��" � "#���

where� is outputin thousandsof dollars.
Find theapproximatevalueof x for whichmarginal costis at aminimum.

Solution: Themarginal costis thederivative of theCostfunction,C(x). ��$%���
	&� ��
������ ���
������('�� �)� ��
������+*,��� ��� . This is minimizedwhen� $ $ ���
	-�.� ��
�������'�� � ��
�������/���� �0� �
Therefore,�1� ��*2
������

Remember, � is in unitsof 1000’s,sothevalueis really34,503units.

2. [10 pts]Section5.3# 9

If thevelocity(asafunctionof time) is givenby 3 �%45	-�76 �%45	 find thetotaldistancetravelled
on

�8" 4 "#�
. Estimatethedistanceby usingthemidpointrule with 9 � �

.

Solution: Theexactdistanceis givenby theintegral:<;=?> 4A@�4-� '� 4 !CBD��E FHG ;FHG = � �I
�*,�+�����
Theapproximatedistance(via themidpointformula)is� > ��
�� � > ��
�� � > '�
�� � > ��
J� � > *2
�� 	K� ��
�� 	�� ��
������I�L*

3. [10 pts]Section4.1# 19

Find all critical values,thelargestopenintervalson which M is increasing,the largestopen
intervals on which M is decreasing,andall relative maximaandminima. Sketcha rough
graphof M .

M � � �#� � �N�
	 �CBD!



Solution: Thecritical pointsareplaceswhere M $ � �
or M $ is undefined. Since

M $ ���
	�� '� � � �O�
	QP R BD�
theonly critical point is �1� �

. M $TS �
if �VU �

and M $ U �
if � S �

.
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4. [10 pts]Section4.2# 59

Findall thecritical pointsandpointsof inflectionfor

M ���
	W�X� Y-�Z� ! �Z� � �Z��� �
Sketchthecurve.

Solution: Thecritical pointsandinflectionpointsarefoundby examining

M $ �%�
	�� * � ! � � � � � ' ��� � � �
and M $ ���
	�� ��' � � � � ��� ' � �
To find the zerosof M $ we usethe [2nd][calc][zero]commandon the TI83. This givesus�[� � 
�������\�'�/�� as the critical point. The inflection points are given by the quadratic
formula which in thiscasetellsustherearenorealroots(squarerootof anegativenumber)
andthereforeno inflectionpoints.



Thegraphis below
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5. [10 pts]Section5.1# 47

Theheightof a ball, initially at ] = feetabove theground,thrown with velocity 3 = feetper
second,is givenby ] �%45	�� ] = � 3 = 4^� �(� 4 �
Beforeit hits theground,find themaximumvelocity, andmaximumheight,a ball achieves
whenit is thrown up into theair at a rateof 50 ft/secfrom aaheightof 6 feet.

Solution: Substitutingthevaluesfrom theproblem

] �%45	�� � � ��� 4_� �(� 4 �
Themaximumheightis achievedwhen ] $%��45	`� ��� � ��' 4a� �

, or 4a� ����b+��'
. At this time,]�c_dAe � ] � ����b���' 	-� *,��
�����'��

.

Sincethevelocity is 3 �%45	f� ] $��%45	f� ��� � ��' 4 , we have 3 $%�%45	f�[� ��' which never vanishes.
Thismeansthemaximummustoccurat theendpoints.When 4W� �

, 3 � 3 � � 	�� ���
. When

it hits the ground, ] � �
or

� � ���+g � �(�hg � � �
or

g � ��
J'+*
seconds.For this time,3 � 3 � g 	-�i� ����
���\ . Themaximumvelocity is 53.68ft/sec.

6. [10 pts]Section5.2# 33

Find theindefiniteintegral : ��_�%jlkm�
	 � @��



Solution: This is solvedby a changeof variable n �ojpkm� . In this case,@ n � �(b �T@�� sothe
integral reducesto : @ nn � �i� �

n �q�r�i� �jpk E � E �q�
7. [10 pts]Section5.5# 22

Evaluatethedefiniteintegral : Y
Rts(u

e
> � @��

Solution: This is solvedby a changeof variable n � > � . In this case,@ n � ��b � ' > �v	A@�� ,
and :

s u
e

> � @��w� : '
syx
@ n � '

syx
�z�r� '

s u
e �z�

so : Y
R.s(u

e
> � @��0� '

s u
e E e G Ye G R � '

s
� � '

s
R � /�
���*����+*�\��h*2�

Thiscanalsobedonevia theTI83 programsprgmRiemann(),andFnInt().

8. [10 pts]Section4.3# 18

Locatethe value(s)at which eachfunction attainsan absolutemaximumandan absolute
minimum,if they exist, of thegivenfunctionon thegiveninterval.

M ���
	��.� \ � ! � � ��� �|{ k1}~� ���L�y�
Solution: Thecritical pointsarefoundby examining M $%���
	 . M $%���
	m��� '+* ���-� � � �

when� � � ��b�'+* � ��b+*
so �O��� ��b�' . We alsolook at theendpoints,andconcludeM �A� � 	�� �

,M �C� �(b�' 	V� � � , M � ��b�' 	�� �
and M � � 	�� � � . Thereforethereare absolutemaximaat�w�.� ���L��b�' andabsoluteminimaat �w�i� ��b�'��L� .

Thegraphis below:
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9. [10 pts]Section5.1# 37

Find theanti-derivative : ��� �� @��
Solution: As ageneralrule,simplify first thenchangeof variables thenintegrate.Wehave: �8� �� @��1� : � � � �� 	5@��w�X�8��jlkm���q�

10. [10 pts]Section5.6# 6

Find theareaenclosedby thecurves �8� > � and ���#� on [0,1]

Solution: This is givenby thedifferenceof thetwo integrals

: R= > �T@����
: R= �T@��w� '� � !CBD� E e G Re G = � �' � � E e G Re G = � '� � �' � ��


