
Calculus I
Practice Final Exam

Do asmany problemsasyoucanin two hours. (Thendo themall).

1. Find thederivativesof thefollowing functions:

a) f
�
x ��� �

x3 � 1� � x2 � 1� 2

b) g
�
x ��� sinx

cosx � 1

2. Find thederivativesof thefollowing functions:

a) f
�
x ��� sin3 � 4x � 1�

b) g
�
x ���

� x

1

�
1 � t2 � tdt

3. Integrate:

a)
� �

x2 � 1� 2xdx

b)
�

tanxsec2 xdx

4. Integrate:

a)
� 4

1

1�
y
� �

y � 1� 2 dy

b)
� π 	 2

0
cos2 xsinxdx

5. Find theslopeof thetangentline to thecurvecosx � siny � 3
 2 at thepoint
�
π 
 3 � π 
 2� .

6. A conicalwatertankof height8 ft, baseradius5 ft, standson its vertex. Wateris flowing in at thetop at
a rateof 2.5ft3/min. At whatrateis thewaterlevel rising whenthatlevel is at 3 ft? Thevolume of a coneof
baseradiusr andheight h is

�
1
 3� πr2h.

7. A farmerwishesto enclosearectangular field of 10,000 squareyardssothatonesideis brick andtheother
threesidesarechainlink fence. A Brick wall costs$18a linearyardandchainlink, $ 6 a linearyard. Find
thedimensions of thefield whichminimizesthecost.

8. Find thesolutionto thedifferentialequation

dy
dx

� y2x2 � y2

suchthaty
�
1��� 2.

9. Graph

y � x3

x2 � 1

showing clearlyall asymptotesandlocal maxima andminima.

10. Whatis theareaof theregion in theright half planeboundedby thecurvesy � x 3 � 3x andy � 3x.



11. Theregion in thefirst quadrantunderthecurvey 2 � 2x � x2 is rotatedabout thex-axis.Find thevolume
of theresultingsolid.

12. The region betweenthe curvesy � 8x andy � x4 is rotatedabout the y-axis. Find the volumeof the
resultingsolid.

13. Find thelengthof thecurvey � t 3, x � t2, 0 � t � 1.

14. Find thework donein pumping all theoil (whosedensityis 50 lbs. percubic foot) over theedgeof a
cylindrical tankwhich standson end. Assumethat theradiusof thebaseis 4 feet, theheight is 10 feetand
thetankis full of oil.

15. Find thecenterof massof thehomogeneousregion in thefirst quadrantboundedby thecurvex 4 � y � 1.


