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1. Evaluateeachof thefollowing limits.
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2. Giventhefunction 9;: 	=<?> 	��@�	 � 
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A .

(a) Namethetwo valuesof 	 at which 9 is not continuous.
(b) Sketcha graphof 9 .
(c) List all asymptotesandremovablediscontinuitiesof 9 .

3. Find all valuesof B whichmake 9;: 	=<C>ED A B 	 
 � if 	/FG� � ,� B �IH� 	 � if 	KJL� � ,
continuousat 	)>M� � .

4. Usethedefinitionof thederivative to find 91NO: 	=< , where9;: 	=<;>MP 6Q��A7	 .

5. Differentiateeachof thefollowing. Do not simplifyyouranswers.
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6. DifferentiateR > +;_ 	 

`B 	 
)a - V andsimplifyyouranswer.

7. Find all critical numbersof 9;: 	=<C> : 	 � � 2 <b4 : A7	 
 61< � .
8. Sketchthegraphof a functionwith thesecharacteristics:9;: � <c> 9;: 8 <�>@d ;9 N : 	=<?J/d if 	�e/A , 9 N : A1< is undefinedand9 N : 	=<CeKd if 	KJKA ; 9 N N : 	=<?J/d

if 	)f>KA .

9. Find theabsoluteextremaof 9C: 	=<;>g	 � ���7	 �c
@h
on i �?Akj^��l .

10. Given 	 ��m 4 
 R ��m 4n> �
:

(a) Find o^po � . (b) Findall pointswheretheslopeof thetangentline is �q� .
(c) Findanequationof thetangentline at thepoint : �q�7jr��< . (d) Find o's�po � s .

11. If thegraphsof 9 and t bothpassthroughtheorigin, whereeachof 9 and t
is differentiable,at whatslopedoesthegraphof theproduct9 t passthrough
theorigin? Justifyyouranswer.

12. Let uv: U <�>@� ��"��7U � U
betheequationof motionof a body, for d
F U e H��w .

Find theaccelerationof thebodywhenits velocity is zero.

13. Two carsstartmoving from thesamepointat thesametime: onetravelssouth
at 100km/h andthe othertravels westat 40 km/h. How fast is the distance
betweenthemincreasing90minuteslater?

14. A 4 m tall fenceis parallel to a tall building, 3 m away from the building.
How long is the shortestladderwhich, startingon the oppositesideof the
fencefrom thebuilding, will reachfrom thegroundover the fence,to touch
thewall?

3 mfence

4 m

buildingladder

15. Sketchthegraphof 9;: 	=<C>x	 P �Q�
	 � , given9 N : 	=<C> �Q� � 	 �P �y�)	 � and 9 N N : 	=<C> � 	 4 � � 8 	: �y�
	 � < 4 m��=z
Be sureto indicatethedomainof 9 , all intercepts,extrema,inflectionpoints,
intervalsof increase/decrease,andintervalsof concavity.

16. Supposethat 9 andt arefunctionssuchthat:{ 9 hasacontinuoussecondderivative on | ;{ 9;: d1<C> �
, 9 N : d1<C>��?A and 9 N N : d1<;>xd ;{ tZNO: 	=<;> S .;�}� : � 91N�: 	=< 
 A 9;: 	=<O< , for 	)~ | .

(a) Is theresufficient informationto determinewhetherthe graphof 9 has
aninflectionpoint at 	)>xd ? Justifyyouranswer.

(b) Show that t�N N�: 	=<C> S .;�}� : � 91N�N': 	=<k� 91N': 	=<���� 9C: 	=<'< .
(c) Doest have a local maximumat 	�>/d ? Justifyyour answer.

17. Evaluateeachof thefollowing integrals.
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18. (a)Evaluate���� ��� � 	 � %'& " 	 a 	 . (b) Find �nN': � < if �!: 	=<C> � �( a X� 
 X 
 X � .

ANSWERS

1. (a) 4H � (b) A � w .;� (c) �q� (d) �q�
2. (a) �?Akjr� (b) Thegraphof 9 is a rectangularhyperbola(with verticalasymp-

tote 	�>��?A andhorizontalasymptoteR >�d ) lessthe point : �7j�H� < . (c) 9
hasa removable discontinuityat 	I>3� and an infinite discontinuity(and
thereforeaverticalasymptote)at 	)>M�?A .

3. B > 4� 4. 9 N : 	=<C> ������ �)� P 6Q��A U � P 6Q��A7	U �
	 > �?A� P 6Q��A7	
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6. 6 : _ a � ` B < : _ 	 
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a < .=� 7. � Akjr� V4 j^>��� and � .
8. Thegraphof �$� : 	!�
A1< ��m 4 will do, for example.

9. Max: 9C: �?A1<?>L��� ; min: 9;: � � <;>M� 2 .

10. (a) ���P :�RZ� 	=< (b) :'� �7j � ��< (c) 	!� R 
�� >xd (d)
�4 : 	 � R < . H m 4

11. :�9 t < N : d1<q> 9 N : d1< t1: d1< 
 9C: d1< t N : d1<q>Md :���9;: d1<q> t1: d1<q>�d1< , so the
graphof 91t passesthroughtheorigin with sloped .

12.
_ >M� � P A when� >xd , (i.e., when

U >�H��w ). 13.
� d P � 2 km� hr.

14. � A ��m 4 
 81��m 4�� 4 mr� m

15. ��
Domain: �^�=�v ?�1¡¢�£ ?��¤ .
Intercepts:¥ ¦ ¡§¦©¨�¡^¥ ªc�   � ¡§¦©¨ .
Extrema: ¥b�=� ¡^�5«¬¨ (min); ¥ �1¡¢«©¨ (max).

IP: ¥�¦ ¡¢¦¬¨
16. (a) No, because9 N N might not changesign at 	M>­d . (b) Usethe product

rule. (c) t N : d1<?>@d , t N N is continuousnear	�>@d and t N N : d1<®>�� 2 exd , sot hasa local maximumat 	�>/d by thesecondderivative test.
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