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1. Determineeachof thefollowing limits. If the limit doesnot exist statethis
and/oruse � or ��� asappropriate(show yourwork).
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2. Usethegraphof , $ ��% givenbelow to find thelimits. If a limit fails to exist,
assignoneof thesymbols� � or ��� if possible.-
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(b) �����	�
 �  , $ ��%(c) �����	�
 �98 , $ ��%
(d) �����	�
 � , $ ��%(e) �����	�
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(f) �����	�
�:� 8 , $ ��%

3. Evaluateor estimate �����	�
�;=< ��> �?���� .

4. Usethelimit definitionof thederivative to show thatif , $ ��%A@ BB �)� , then,DC $ ��%�@ � B$ B �)��% � .

5. Usethedefinitionof continuityto determineif, $ ��%A@FE � � ( if �HGI� ,� � � � if �HJI� , is continuousat �K@L� .
6. Find thevalueof M suchthat N $ ��%=@POQ R ��� �TS� � � if �VU@W� ,M if ��@W� , is continuous

at ��@W� .
7. Find thederivative of eachof thefollowing functions.Do not simplify your

answers.

(a) X @Y��� � � (Z� � � ��[*\A] (b) , $ ��%A@ ��� � +� �^� B(c) X @ + <`_ba � $ ����%?�Tc`d > $ ��� � % (d) N $ ��%A@We �?	*f ��> $ B ����%(e) X @hg � � �Ti � , where i is constant. (f) X @kjl� � � Bnm �pon	8. Let , $ ��%�@q� � e � 	 . Determineany valuesof � wherethetangentline to the
graphof , $ ��% is horizontal.

9. Given thepositionfunction r @ts �po �u�Is ���po � , find thevelocity whenthe
accelerationis zero.

10. Given � � � X � @F� X , find anequationfor the tangentline to the curve at$ � � �1v`��% .
11. Determinetheabsolutemaximumandabsoluteminimumvaluesof , $ ��%w@B ��� � � � on theinterval x y vz(�{ .

12. For the function , $ ��%|@t� � ob� $ ��� + % , whosefirst andsecondderivatives
are , C $ ��%�@ + $ �}����%��� �pob� and , C C $ ��%A@ B y $ � � B %S ��~ ob���
(a) Find theintervalsof increase/decrease.
(b) Find theintervalsof concavity.
(c) Find thecoordinatesof all relative (or local) extremepoints.
(d) Find thecoordinatesof all pointsof inflection.
(e) Sketchthegraph.

Make surethatyourgraphclearlyillustratesall thesefeatures.

13. Given � @ ~� ]�� � (thevolumeof asphere)and � @W( ]�� � (thesurfacearea
of asphere),considerthefollowing problem.

Thevolumeof a largesphericalballoonis decreasingat a constantrate
of 50m

�
/min.

(a) How fast is the radius � of the balloon decreasingat the instant the
radiusis ( metres?

(b) How fastis thesurfacearea � decreasingat the instanttheradiusis (metres?

14. X

�

Determinethe coordinatesof the point
closestto theorigin on thegraphofX @ �� v��J y �

15. Evaluatethefollowing integrals:

(a) ��� ��� � B � �� � (� ����� � (b) ��� ob�� � on� �� a [ < � � �
(c) � $ e 	 �����!% � � (d) � �� ��� j � � � + m � �16. X

�|] (

Findtheareaof theregionenclosed
by X @������ <`_ba �7� and X @ y
from �K@ y to �K@ � ~ .


