
Calculus I
Practice Problems 5

1. A curve is givenby theequation x2 � xy
�

y2 � 7. Find theequationof theline tangent to this curveat the
point (2,-1).

2. Find theslopeof thecurvedefinedby therelation4 � x 2 �
xy � � 2y3 � y2 at thepoint � 1 � 2� .

3. Variablesx andy arerelatedby theformulaxsiny
�

ysinx � π � If dy � dt � 3 whenx � 3π � 2 andy � π � 2,
whatis dx � dt?

4. Therelationcosy
�

x � siny determinesa curve in thex-y plane.Find theslopeof theline tangent to the
curveat thepoint � 1 � π � 2� .

5. Considerthecurvegivenby theequation: y2 �
xy

�
x2 � 1. At whatpointsdoesthiscurvehaveahorizontal

tangent line?

6. Considerthe curve givenby the equation: x2y � y3 � 1. At what pointsdoes this curve have a vertical
tangent line?

7. A ship is traveling in a circle of radius6 nauticalmilesaround anislandat a speedof 10 knots. A light-
houseis 10 milesdueeastof theisland.At whatrateis thedistancebetweenshipandlighthouseincreasing
whentheshipis exactlyduenorthof theisland?

8. A new stadium,built like a cylindercappedwith a hemisphericaldomeis proposedto have a diameterof
500feet. To includeanother2000seats,thediametermustbeincreasedby 10 feet. By approximatelyhow
muchwill theareaof thedomebeincreased? (Note: theareaof asphereof radius r is 4πr 2.)

9. A cat is walking towarda telephonepoleof height30 feet. Sheis walking at a steadyrateof 4 ft/sec. A
bird is perchedon topof thetelephonepole.Whenthecatis 45 feetfrom thebaseof thepole,at whatrateis
thedistancebetweenbird andcatdecreasing?

10. Wateris flowing into aconicaltankthroughanopening at thevertex at thetopat therateof 12cu. ft./min.
Thebaseof thetankis a circle of radius12 ft. andtheheight of theconeis 20 ft. At whatrateis thewater
level rising whenthewaterlevel is 4 ft. from thetop?Theformula for thevolumeof a coneof baseradius r
andheight h is V � � 1� 3� πr2h.


