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1. This examhasseveralpagesincludingthiscover. Thereareseveralquestions.
2. Useof books,notes,or scratchpaperis not allowed. You may certainlyusea calculator(but not its
manual).
3. Show all of your work! Partial credit is available for many problemsbut canonly be given if the
gradersunderstandyour work. Be sureto explain your reasoningcarefully. Includeunits in your answers
whenever appropriate.
4. Readdirectionscarefully. For someproblems,a brief answeris sufficient, but othersrequireyou to
show all work or give explanations.
5. For examsecurityreasons,studentsof Dr. Budur may not leave before 11:05. We apologizefor any
inconveniencethismaycause.

PROBLEM POINTS SCORE

1 20

TOTAL 100
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1. (20 points) The function ������� is graphedbelow. For eachof the items listed, calculateit
exactly. If youcannotcalculateit exactly, estimateaswell aspossible.

a. (4 points) ���	�
���

b. (4 points) ��
��	�
���

c. (4 points) �� �����������

d. (4 points) ������
����� �
 �!#"%$ ���	&�')(* �,+* �

e. (4 points)Assumethat - 
 �.���/�0���.��� . Then - �21
�43 - � + �/�
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2. (12 points)Calculatethe limits. To get full credit, you mustusea reliable,exact method.
Calculatorshortcutsdon’t count!

a. �����56� $
&7�98:';1<�
= 8 5

b. �����56�>�@? � 8 3BA<�C' +7D 3E�

c. �����56� $ � 5
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3. A crystalappearsinsideasaltwatersolutionandgrowsatarateof F ��GH���I1J' �.����' 5LK�NM grams
perO minute,whereG is thetime in minutessincethecrystalwasfirst noticedby theexperimenter.
Whenthecrystalwasfirst noticed,it alreadyhadamassof � grams.

a. Find �$ F �.GH�P�LG .

b. Whatdoestheanswerin parta tell youaboutthesizeof thecrystalat time GQ�R1 ?
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4. (18 points)A circularconehasbaseradius S andheight +7T . Whatarethedimensionsof the
largest(i.e.,greatestvolume)cylinderwhichcanfit insideit?

Some(not all) of theseformulasmightbeuseful:
Volumeof acylinder: UWV 8LX .
Surfaceareaof acylinder: � UWV XY';� UWV 8 .
Volumeof acone:

�Z U[V 8 X .
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5. If \ �����]� 5LK^ �_ ��G , find a formulafor \ 
 ����� .

6. Sketcha single function ` �.��� whosefirst derivative is equalto zeroat �a� T , �a�b& , and�c� +7T , but nowhereelse,andwhosesecondderivative is negativeon theregion � Tede+ � , positive
on � +7d &
� , negativeon �	& d 1%� , andpositiveon �21 de+7T � .


