
Fall 2007 Math 151
Final Exam Practice

(coveringSections1.1- 6.5)

courtesy: Amy Austin
NOTE: Theseproblemsareto serve merelyaspracticefor

yourfinal exam.Thefinal examfor Math151is NOT acom-
mon exam. Eachinstructormakes up his or her own final
exam. In additionto working this problemset,it is advised
thatyouwork thefirst threeexamsaswell asthenightbefore
drills. Sincethe final is not a commonexam, therewill not
bea ’night beforedrill’ for thefinal.

1. Given thevectors���������
	�����
 and � �����
	���
 ,
compute:

a.) ����� �
b.) Findaunit vectorin thedirectionof �
c.) Find theanglebetween� and �
d.) Find thevectorandscalarprojectionof

� onto �
2. Find a vector equationand a set of parametricequa-

tions for the line passingthru the points ��� �
	����
� and� � �
	��
� .
3. An object on the groundis pulled with two forcesas

shown below. Find the magnitudeof eachforce if the
objectis movedhorizontallywith a total forceof 50 N.
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4. Usingthedefinitionof thederivative, find ������ � for:

a.) �!�� �"�$# �&%  
b.) �!�� �'�

�
 �(�

5. Computethefollowing limits without theaidof acalcu-
lator.

a.) )+*+,-/.�0!132
 �(�
 54 %  

b.) )+*+,-/.76
#  �(�
 �8�

c.) )+*+,-/. 4
9: 0 9;-/0 4

d.) )+*+,-/.7< �!�� � where

�!�� �'�
#  4 %(�
= if  8> �
 < �(�
? if  
$�

e.) )+*+,-/. 4A@
B �  �(= B
 �(�

f.) )+*+,-/.�C
#  D4 %(�  %E��F�G�  

6. Usethegraphof �!�� � below to computethe following
limits:
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a) )+*+,-/.IH @ �!�� 
�

b) )+*+,-/.�J32 �!�� �

c) )+*+,-/.I< �!�� �

d) )+*+,-/.�0!1 �!�� �

e) Discussthe continuity and differentiability of the
functionwhosegraphis givenabove.

7. Discussthecontinuityof thefollowing functions:

a.) �!�� �'�
 4 �G� if  �$?
 4 �8�
 �(� if ? >� �$�
 < �8� if  8K �

b.) �!�� �"�
 if  �$�
� if  �$�L  < ��� if  
$�

c.) Find the valueof M and N that make �!�� � differen-
tiableeverywhere.

�!�� �"� �  4 if  8> �
MO % N if  
$�

8. Find theequationsof bothtangentlinesto theparabola
�!�� �"�  4 %  thatpassthru thepoint � �
	����
� .

9. Find all horizontalandvertical asymptotesfor �!�� ��� 
 54 �  .

10. Using the limit definition,find the slopeof the tangent
line to the graphof �!�� �P�  4 �$=  %$� at  �Q��� .
Whatis theequationof this line?

11. Find � � � � ?
� for �!�� �'�$R 4 -

12. Whatis thedomainof �!�� �'� ) ST� R - ���U� ?



13. Computetheinverseof �!�� �V�
R -

�I%(R -

14. Find
W�X
W  for:

a.)  < X �(�  < % X 6 �  % X
b.) Y[Z
\A�� � X �'�$�  X ���  

15. Computethederivative:

a.)
X � �  < �(��F�  D4

b.) �!��] �'� ] < Y[Z
\^� �F� ] 4 �
c.) _��� �`��acb S < � �  �E�
�

16. If d��� �"� �!�� 4 %(�  � and � � � � L �V�$e , computed � � �
� .
17. Find the tangentline to the graphof

X �  R - at  �
) S �
f

18. Given  � ] < , X �g�
= ] � ] 4 , find thecartesianequation
for thetangentline at ] �h��� . Also, find theequations
of all verticalandhorizontaltangentlines.

19. To approximatea root to theequation

 < %  4 %i�j�$? , weapplyNewton’smethodwith  1 ���� . Find theseconditeration, 4 .
20. Find thelinearandquadraticapproximationfor �!�� �V�

) S& at M �k� . What is theusefullnessof the linearand
quadraticapproximations?

21. A filter in the shapeof a coneis e
lnm high and hasa
radiusof �
lnm at thetop. A solutionis pouredin at the
rateof �
lnm </o m�prq . Find therateat which theheightof
theresidueis increasingwhentheheightis �
lnm .

22. A kite is flying 100feetabove thegroundat theendof a
string.Thegirl flying thekite letsout thestringata rate
of 1 foot persecond.If thekite remains100feetabove
theground,how many feetpersecondis thehorizontal
distancefrom t hegirl increasingwhenthestringis 125
feetlong?

23. The lengthof a rectangleis decreasingat the rateof 1
foot persecond,but thearearemainsconstant.How fast
is the width increasingwhen the length is 10 feet and
thewidth is 5 feet?

24. Solve for  : ) Z
s` % ) Z
sD�� %(�
�"� ) Z
s =
25. Solve for  : ) SF � ) St�� %E�
�"�$�
26. Solve for ] : ��u"��� < u 0!1

27. If vw�rx �'��� ) SF] 	 ] R u 
 , find parametricequationsfor the
tangentline to thecurve at thepoint � ?
	�Rc� .

28. Find thederivative of �!�� �'� ) St�yY[Z
\5 �
29. Find

X � for
X � � �F%  %(�  < �{z -

30. A cup of coffee �
�
?/| is placedin a = L | room. If the
temperatureof thecoffee is �
� L | after2 minutes,when
will thecoffeebe } ? | ?

31. A bacteriaculturestartswith 1500bacteria,andthepop-
ulation triplesevery 2 hours. How long will it take for
thepopulationto reach2520bacteria?

32. If �!�� �'�  6 �P�  < �~= , Findtheintervalswhere�!�� � is
increasing/decreasing, locateall localextrema,intervals
of concavity andpointsof inflection.Sketchthecurve.

33. Whereis �!�� �'�  �) S& concave up?

34. Find theabsoluteextremafor �!�� �V�  < �8�  4 ��� over
theinterval � ���
	���� .

35. In part (a) below, the graphof � � is given. Using the
graphof � � , determineall critical valuesof � , where� is
increasinganddecreasing,local extremaof � , where �
is concave up andconcave down, andthex-coordinates
of theinflectionpointsof � . Assume� is continuous.

a.) –300
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36. Computethefollowing limits usingL’Hospital’s rule:

a.) )+*+,-/.�C �&% �
 
% L
 4

-

b.) )+*+,-/.7�O2 #  �) SF 

c.) )+*+,-/.�C ) S
�  
 54

37. Find themostgeneralantiderivative of
 4 �(�  %(�#  



38. Approximate�
1
� R - ; W  using 4 equally spacedinter-

vals,andtake  ��� to bethemidpointof eachsubinterval.

39. ComputeY[Z
\A� acb S 0!1
�
L �

40. Compute\�* S 0!1 ��\�* S
���
� �

41. Find thederivative of
X � Y[Z
\ 0!1 � � ] ���(�Dacb S 0!1 � # ] �

42. A rectangularposteris to have an areaof 180 square
incheswith 1.5 inch marginsat thetopandbottom,and
a 1 inch margin on the sides. What posterdimensions
will give thelargestprintedarea?

43. A farmerhas20feetof fencing,andhewishestoenclose
arectangularpenwith thebarnasoneof it’ssides.What
arethedimensionsof thefencewith maximumarea?

44. Find
W
W  

- ;

4
�F� ] 6 W ]

45.
L  4

� �  < �E�
� 4
W  

46.
1
�  4 R 4

-
�{0�H W  

47.
0�6
�

�
# �F�(�  

W  

48.
� ]

] 4 �E�
W ]

49.
1�� 4
1 Y[Z
\ �  W  

50.
6
1 � �  4 % #  �8�  

0!1 � W  

51. acb St� �  � W  

52.
4
0!1

L
�  %(�

W  

53.
\�* SI]
Y[Z
\ H ]

W ]

54.
 #  %(�

W  


