
Calculus I
Final Exam, Spring 2003

1. Find thederivativesof thefollowing functions:

a) f
�
x ��� sinx

sinx � 1

b) g
�
x ��� x � 1 � x2

2. Integrate:

a) � x � 1 � x2dx �
b) � tanxsec2 xdx �
3. A trough12feetlonghasa triangularcrosssection.Thetriangleis 4 feetacrossat thetopand3 feetdeep.
Wateris pouring into thetrough at therateof 4 ft 3/min. At whatrateis theheight of thewaterrisingwhenit
is 2 feetabove thevertex of thetriangle?

4. A planeheadingnorthat 480mphpassesover SaltLake City at 1:00pm. Another plane,heading eastat
360mphpassesoverSaltLakeCity at 1:15pm. At whattimearetheplanesclosestto eachother?

5. Find thesolutionto thedifferentialequation

dy
dx

� 3x � 1
y

suchthaty
�
0��� 4.

6. Graphy � x
x2 � 1 	 showing clearlyall asymptotesandlocalmaxima andminima.

7. Find theareaof theregion in thefirst quadrantboundedby thecurvey � x 3 � 9x5.

8. Find thevolumeof thesolidobtainedby rotatingthecurvey � �
x � 1��
 1 	 0 � x � 9 aboutthex-axis.

9.Thetriangle with verticesat (0,0), (1,0), (0,3) is filled with aninhomogeneousmuckwhosedensityat the
point

�
x 	 y � is δ

�
x 	 y �
� 1 � x. Whatis themassof themuck?

10. A cylindrical watertank,8 ft. in diameterand12 feethighhasits base50 feetaboveground level. How
muchwork is done in filling thetankwith water?(Thedensity of wateris 62.5lbs/ft3).


