
Calculus II
Practice Problems 2

1. Solve theinitial valueproblem:
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3y � ex � y � 0��� 7 �

2 Solve theinitial valueproblem:
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3y � x2 � y � 1��� 4 �

3. If I invest $ 8,000at 12.5percent peryear(compoundedcontinuously)in how many yearswill my invest-
mentbeworth$ 30,000?

4. At whatrate(continuouslycompounded)shouldI invest$10,000soasto have$14,000in fiveyears?

5. Thehalf-life of Rossidium312 is 4,801 years.How longwill it take for amassof Rossidium312 to decayto
98% of its original size?

6. According to Newton’s Law of Cooling, if a hot object is immersedinto a cool environment, therateof
decreaseof the temperatureof the objectis proportional to the differencein the temperatureof the object
andits environment. If, then,h � t � is thetemperature of theobjectat time t, andT0 is thetemperatureof the
environment, Newton’s law says

dh
dt

� 	
k � h � t � 	 T0 � �

wherek is thecoefficient of cooling. Supposethata bodyat 95 � Celsiusis immersedin a waterbathheld
at5� Celsius,andthecoefficientof coolingis k �� 08.Whatwill bethetemperatureof thebody in 10minutes?

7. Supposethat I wish to make icedteaof teaat theboiling point, to beconsumedin threeminutes. To get
theteaascoldaspossible,shouldI put in anicecubeimmediately, or just before thethreeminutesareup?

8. A lakecontaining 300,000acre-feetof waterhas20%salinity. Clearwaterflows in from rivers,andoutat
a dam,bothat therateof 4,000acre-feet perday. In how maydayswill thesalinitybereducedto 10%?

9. A pond is in theform of a cylinder of radius100ft. anddepth8 ft. Waterflows into thepondat therate
of 100cu. ft./hr andseepsinto thegroundthrough theporousbottomat a rateproportional to thevolume,
wheretheconstantof proportionality is .0005. Whatis themaximumheightof waterin thepond thatcanbe
achieved? If thewaterlevel in thepondis 2 feetat time t= 0, whatis theheight after1000days?

10. Waterflows into anelasticball at a rateof 4 cu. in/minute. Theball hasa punctureout of which water
flows at a rateproportional to thevolume of waterin theball, wheretheconstantof proportionality is .02.
Assumingtheball is emptyat thebeginning, how muchwateris in theball after20minutes?


