
Calculus I
Practice Exam 2, Summer 2002

1. Find theequationof thetangent line to theellipse

x2 � 2y2 � 9

at thepoint (1,-2).

2. Giventherelation
x3 � y2 � x

�
2y � 7

betweenthevariablesx andy, expressthederivativedy � dx asa function of x andy.

3. A curveC in theplaneis thegraph of therelation � y � sin� x � 2���
a)Find theslopeof thetangent line to thecurve at thepoint � π � 2 	 1� 2� .
b) Finda point in thefirst quadrant wherethetangentline is horizontal.

4. Find thosepointson thecurve x2 � 2xy
�

3y2 � 294at which thetangent line is vertical.

5. At a certainmoment thehareandthemousestartout from thesamepoint; theharemoving eastat 8 mph,
andthemousenorthat 5 mph.After 3 hours,atwhatrateis thedistancebetweenthemincreasing?

6. At a race,I amsittingalongthefinish line, exactly100feetaway from thetrack.Theleadcaris travelling
at560feet/sec.AsumingI amwatchingtheleadcar, atwhatrateis my angleof visionchanging asit crosses
thefinish line?

7. Wateris pouring into a cone-shapedcontainer (with vertex pointing down) at a rateof .05cubic feetper
minute.Theconeis 8 feetdeepandhasa 5 foot diameterat thetop. How fastis thewaterlevel rising when
it is 3 ft. high?

8. Let y � 10
�

7x
�

2x2 � x3. For whatvalueof x is y a localmaximum?a localminimum?

9. I want to build a rectangular building on a square basewhich has60000 ft 3 of space.My painterwill
charge $h � 2 perft2 to painta building h feethigh,andwill paint theroof at a costof $30perft 2. How high
shouldthebuilding beto minimizethecostof painting?

10. I haveanelliptical meadow whosemajoraxisis 100metersandwhoseminoraxisis 60meters.I wantto
put a rectangular soccerfield in themeadow, two of whosesidesareparallelto themajoraxis,Whatarethe
dimensionsof thefield whichmaximizeits area?

11. Let y � � x2 � 3�
� x2 � 5� . Sketchthe graph, clearly showing all local maxima andminima, points of
inflectionandconcavity.

12. Graph � x3

x2 � 1

13. Graph y � x2

x2 � 1

14. Graph y � x
x2 � 1


