MATH 103200710ProblemSet8

EdwardDoolittle
ThursdayApril 5,2007

Thefollowing problemsmay appeaion the quiz on TuesdayApril 10,2007.

1.

Let P(t) bethepopulation(in millions) of acertaincity t yearsafter2000. SupposéhatP(t) satisfieghediffer-
entialequationP’(t) = 0.03P(t), P(0) = 2.5. Find aformulafor P(t); usethatformulato find the populationin
2000,2003,and2006;andusethedifferentialequationto determinehow fastthe populationis growing whenit
reachegl million.

. Theworld’s populationwas5.51billion onJanuaryl, 1993,andwas5.88billion onJanuaryl, 1998. Assuming

thatthe populationgrows at a rate proportionalto its size,determinein whatyearthe world’s populationwill
reach(a) 6.5billion, (b) 8 billion, (c) 10 billion.

. Let A(t) bethebalancen a savingsaccountaftert years,andsupposehatthe accountpays4.5%interestand

hadaninitial principalof $3000,andno furtherdepositaveremade.

(a) Whatis theformulasatisfiedby A(t)?

(b) Whatis thedifferentialequatiorsatisfiedoy A(t)?

(c) Whatis A(0)?

(d) How muchmoney will bein theaccountafter3 years?
(e) Whenwill thebalancereach$7000?

() How fastis the balancegrowing whenit reache$7000?

. How longwill it take aninvestmento doublein valueat 4% rateof returncompoundeaontinuously?To triple

in value?Whatif theinterestrategoesupto 10%?

. Mike Holmesbuys a housein Reginain spring 2004 for $135,000. He hasit appraisedn spring 2007 for

$180,000 Whatis theannualrateof returnhe earnedn thatperiod,assumingontinuouscompounding?

. Onedollarinvestedn the S&P 500in 1925would have beenworth $517in 1990. Onedollar investedn small

capitalizationstocksin 1925would be worth $1,277in 1990. Calculatethe ratesof returnfor thosetwo types
of investmentsNow supposeyou make aninvestmenif $5,000whenyou are25. Assumingsimilar ratesof
return,find thevalueof your $5,000investmentvhenyouretireatage65 if youinvestin the S&P 500versusf

youinvestin smallcapstocks.

. Tenthousandlollarsis depositednto amoney marketfund paying8% interestcompoundedontinuously How

muchinterestwill be earnedduringthe secondyearof theinvestment?

. Thedecayconstanfor cesium-131s 0.023whentime is measuredn years.Find the half life of cesium-137.

. In 1938, sandalsvoven from strandsof tree bark werefoundin Fort Rock CreekCave in Oregon. The bark

contained34% of thelevel of carbon-14foundin living bark. Approximatelyhow old werethe sandalsqThe
half life of carbon-14s 5730years.)

Pleaseado thefollowing problemsfrom the textbook. They may appeaion thefinal exam.
5.1 C-level: 1-12;B-level: 13-31.

5.2 C-level: 1-18;B-level: 19-25.



