Calculus|
Practice Problems 5

1. A curweis givenby theequatim x> — xy + y? = 7. Find the equatiorof theline tangem to this curve atthe
point(2,-1).

2. Find theslopeof the curve definedby therelation4(x? + xy) = 2y® — y? atthepoirt (1,2).

3. Variables< andy arerelatedby theformulaxsiny+ysinx = . If dy/dt = 3whenx = 3m/2 andy = 11/2,
whatis dx/dt?

4. Therelationcosy + x = siny deterninesa curve in thex-y plane.Find theslopeof theline tangemto the
curve atthepoint (1, 71/2).

5. Considethecurvegivenby theequation y? + xy+x? = 1. At whatpoints doesthis curve have ahorizantal
tangemline?

6. Considerthe curve given by the equaion: x2y—y® = 1. At what pointsdoes this curve have a vertical
tangenline?

7. A shipis traveling in a circle of radius6 nauticalmiles around anislandat a speedf 10 knats. A light-
houseis 10 milesdueeastof theisland. At whatrateis the distanceébetweership andlighthouseincreasiig
whentheshipis exactly duenorthof theisland?

8. A new stadium built like a cylindercappmdwith a hemisplerical domeis propsedto have a diameterof
500feet. To includeanother2000seatsthe diametemustbeincreasedy 10 feet. By appoximatelyhow
muchwill theareaof thedomebeincrease@ (Note: theareaof a sphereof radius r is 4rmr 2.)

9. A catis walking toward a telephme pole of height30 feet. Sheis walking at a steadyrateof 4 ft/sec. A
bird is percledontop of thetelephme pole. Whenthecatis 45 feetfrom the baseof thepole,atwhatrateis
the distanceébetweerbird andcatdecreasing

10. Wateris flowing into a conicaltankthroughanopering atthevertex atthetop attherateof 12 cu. ft./min.
The baseof thetankis a circle of radius12 ft. andthe height of the coneis 20 ft. At whatrateis thewater
level rising whenthewaterlevel is 4 ft. from thetop? Theformua for the volumeof a coneof baseradiusr
andheigh hisV = (1/3)mrh.



