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1. This examhasfivepagesincludingthiscover. Therearesix questions.
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

2 10

3 14

4 18

5 18

6 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)Theequationof thetangentline to ���"��� at �#�$� .

e. (4 points) ���	�&%"'
� .
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2. (10 points)Calculatethe limit. To get full credit,you mustexplain whatyou have doneand
usea reliable,certainmethod.

�����( �*)
�+�,'-�/.

���+�$01�2���3�54
�2���3�5'
�2���3�56
�

3. (14points)Findaconstant7 sothatthefunction 8 ����� definedbelow is continuouseverywhere.

8 �������
(:9�;=<>(:?�@BA(:?=C D if �FEG4
4-�H� 7 D if �FIJ4
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4. (18points)

a. (6 points)If K �"LM���JNPO>QBRTS:UVO!W , find K 
 �"LM� .

b. (6 points)Dif ferentiatewith respectto � : X (2Y>; .�Z[ S\U ( 9 ;�@ W .

c. (6 points)Find ]] (
�!4-�/.^�_��� ( .

5. (18points)Find thetangentline to thecurve ��`a�b` . �c0 throughthepoint �	4 D 01� .
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6. (20 points)Our sunis approximately0-%"6 million kilometersin diameter. Reasonableapprox-
imationsindicatethat it is growing (in diameter)at a rateof � centimetersper year ( �ad�0�e ?=<
km/year).How fastis thevolumeof our sungrowing? (For a spherewith radiusf andvolumeg

,
g � A.\h f . ). (show all work!)


