
Calculus I
Final Exam, Fall 2002

1. Find thederivativesof thefollowing functions:
a) f

�
x ��� �

x2 � 3� 2 � 2x � 4�
b) g

�
x ��� tanxsinx

2. Integrate:

a)
� �

6x2 � 1� 5xdx

b)
�

dy

y5� 2
3. Find thepoint in thefirst quadrantat which thetangentline to thecurve2y 2 � 6x � y � 3 hasslopeequal
to 3.

4. Considertheregion in thefirst quadrantboundedby thecurve y � 12 � 3
4x2. Whatarethedimensionsof

thelargestrectangle with sidesparallelto thecoordinateaxeswhichcanbeinscribedinsidethis region?

5. Sketchthegraph of thefunction y � 3x4 � 4x3 � 12x2 � 2. Find thex values of all local minima,maxima
andpoints of inflection.

6. Solve theinitial valueproblem:
dy
dx

� y2x y
�
0��� 2

7. Find theareabetweenthecurve

y � x � 1
x3

andthex-axis,asx rangesfrom 1 to 4.

8. Find the volumeof the solid obtainedby rotatingabout the y-axis the region bounded by the curves
y � 4x 	 y � 5 � x2 	 y � 0.

9. Consideracurvegiven parametrically by x � 4cos2 t 	 y � 3sin2 t. Findthelengthof thepieceof thiscurve
running from t � 0 to t � π 
 2.

10. Thesquarewith verticesat (0,0),(1,0),(1,1),(0,1) is filled with a materialwhosedensityat thepoint
�
x 	 y �

is δ
�
x 	 y ��� x

�
1 � x � g/cm2. Whatis themassof this object? Whatis its moment about they-axis?


