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1. Calculatethe following limits (if they exist). Make your answeras infor-

mative aspossible:if a limit doesnot exist, sayso; if appropriateone-sided

limits exist instead,statethemexplicitly; if any limits areinfinite, statethis

explicitly aswell.

(a) ��������
	���
 �������� ����� (b) ���������� �
� � �������� ��!#"

(c) ��������%$ 
 �%� ��&�'� (d) ��������%( � � � � � �%�'�� � �'�&�)"
(e) ����������*(,+ � �- �)��� (f) ���������./+ ��021 �%��!43

2. Referto thesketchbelow to evaluatethefollowing. If avaluedoesnotexist,

statein whchway ( �65 , � 5 , or “doesnotexist”).
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(a) ����������*(�? 1 ��3 (b) ? 1 �6!43 (c) ��������@�;.BA ? 1 ��3
(d) ����������9. + ? 1 ��3 (e) �������� � A ? 1 ��3 (f) �������� � + ? 1 ��3(g) ? 1 � 3 (h) ��������
	�� ? 1 ��3

3. Given the function ? 1 ��3DC
EFFG FFHJI#KML 1ON ��3 if �QPR!� ( � � if !DST��S �!U�V� if �QW �

usethedefinition

of continuityto determineif ? is continuousat (a) ��CX! and(b) �@C � . If

thefunctionis discontinuousat any point,specifywhetherthediscontinuity

is removableor not.

4. Find thevalue(s)of Y for which thefunction

? 1 ��3;C
EG H Y �&��! if ��P �Y � � if ��Z � is continuousfor all � .

5. Statea limit definitionof thederivative.

Usethisdefinitionto find thederivative of ? 1 ��3�C !� � � .
6. For eachof thefollowing functions,calculatethederivative [M\[ � . Do NOT

simplify youranswers.

(a) \ C � �%� �
� � � 
 �%�'] � � � � (b) \ C ��] � �'� � �^���� I,KML �(c) \ C`_ba 0:1 � ���c!43 L ��0d1 �e�%� � 3 (d) \ C ��0 ( 1 � �
� � 3d� ��0 �

(e) \ C 1 L ��0 ��3 � �f�:(
7. Given \ C 1 �e�%�'�g3 $6h
 ����� �_ba 0 ( � find [M\[ � asa functionof � usinglogarith-

mic differentiation.Do NOT simplify your answer.

8. For ? 1 ��3�Cc� L ��0%i � �4j , calculate?lk k k 1 ��3 , andsimplify.

9. Find anequationfor the line tangentto thegraphof \ C �1 �
��!43 � at the

pointwhere�
CR� .

10. Given �m� 
 � \ Cc� � \ � � find [M\[ � usingimplicit differentiation.

11. (a) Give anexampleof a functionwhosederivative with respectto � is a

non-zeroconstantY .

(b) For a function \ C ? 1 ��3 , the graphof it’s derivative is shown below.

Draw asketchof thegraphof theoriginal function ? .
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(c) Is thefollowing trueor false?: r Cs� ? 1 ��3 is theslopeof thetangent

line to thegraphof thefunction ? 1 ��3;CR] (B� for any � .

12. The position t (in metres)of a particleat time u (seconds)is given by the

equationt C � u ( �v�Mw u � � � w . Find thevelocity whentheaccelerationisw .
13. A studentis filling aconicalpapercupat therateof � cm

(Mx
s. If theheightof

thecupis !#w cmandthediameterof its openingis " cm,how fastis thelevel

oftheliquid rising whenthedepthof liquid is
�

cm?(Hint: y C .( Ndz �o{ .)

14. Dtereminewhetheror not the function |}1 ��3~CX�%��! x � � hasanabsolute

(global)minimumvalue.If it does,whatis theminimumvalue?If youthink

it doesnot have anabsoluteminimum,justify yourclaim.

15. For thefunction ? 1 ��39C ������c! , thefirst andsecondderivativesare

? k 1 ��39C !��V� �1 �����c!43/� and ? k k 1 ��3;C � � 1 � � �)��31 �����c!43 (v�
Graphthe funciton ? 1 ��3 , identifying all intercepts,asymptotes,local ex-

trema,andinflectionpoints.Specifyintervalswherethegraphis increasing,

decreasing,concave upandconcave down. Show all your work.

16. Evaluatethefollowing integrals:

(a) � � $ � � � ( �)�e�m� �
 � [ � (b) ��� !u ( � u ( ��]4��� !] (2� [ �
(c) � �. � � � � �

��� �D� [ � (d) �X� h� � �l� � !I,LbI � � [ �17. Giventhat ? k 1 ��3�Cc� I,KML �&�'�m� � , and ? 1e� � 3;CR� , find ? 1 ��3 .
18. The curve \ C��M�'�`� ( intersectsthe � -axis to form two regions: find

the total areaof thesetwo regions. You may usesymmetry, if applicable,

to simplify your calculations,but justify your answerwith an appropriate

explanation.

19. A pipelineis to beconstructedundera streamandalongthestream’s edge

from point � to point � asillustrated. The costof constructionunderthe

streamis $500 per metre,and the costof constructionalong the stream’s

edgeis $400permetre.If costis to beminimized,how muchpiping should

beconstructedunderwater?(Giveyouranswercorrectto thenearestmetre.)
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