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Thursday, April 5, 2007

Thefollowing problemsmayappearon thequiz onTuesday, April 10,2007.

1. Let P
�
t � bethepopulation(in millions) of acertaincity t yearsafter2000.SupposethatP

�
t � satisfiesthediffer-

entialequationP� � t ��� 0� 03P
�
t � , P

�
0 ��� 2� 5. Finda formulafor P

�
t � ; usethatformulato find thepopulationin

2000,2003,and2006;andusethedifferentialequationto determinehow fastthepopulationis growing whenit
reaches4 million.

2. Theworld’spopulationwas5.51billion onJanuary1, 1993,andwas5.88billion onJanuary1, 1998.Assuming
that the populationgrows at a rateproportionalto its size,determinein whatyeartheworld’s populationwill
reach(a)6.5billion, (b) 8 billion, (c) 10 billion.

3. Let A
�
t � bethebalancein a savingsaccountaftert years,andsupposethat theaccountpays4.5%interestand

hadaninitial principalof $3000,andno furtherdepositsweremade.

(a) Whatis theformulasatisfiedby A
�
t � ?

(b) Whatis thedifferentialequationsatisfiedby A
�
t � ?

(c) Whatis A
�
0 � ?

(d) How muchmoney will bein theaccountafter3 years?

(e) Whenwill thebalancereach$7000?

(f) How fastis thebalancegrowing whenit reaches$7000?

4. How longwill it takeaninvestmentto doublein valueat4%rateof returncompoundedcontinuously?To triple
in value?Whatif theinterestrategoesup to 10%?

5. Mike Holmesbuys a housein Regina in spring 2004 for $135,000. He hasit appraisedin spring 2007 for
$180,000.Whatis theannualrateof returnheearnedin thatperiod,assumingcontinuouscompounding?

6. Onedollar investedin theS&P 500in 1925would have beenworth $517in 1990.Onedollar investedin small
capitalizationstocksin 1925would beworth $1,277in 1990. Calculatetheratesof returnfor thosetwo types
of investments.Now supposeyou make an investmentof $5,000whenyou are25. Assumingsimilar ratesof
return,find thevalueof your$5,000investmentwhenyou retireatage65 if you investin theS&P500versusif
you investin smallcapstocks.

7. Tenthousanddollarsis depositedinto amoney marketfundpaying8%interestcompoundedcontinuously. How
muchinterestwill beearnedduringthesecondyearof theinvestment?

8. Thedecayconstantfor cesium-137is 0.023whentime is measuredin years.Find thehalf life of cesium-137.

9. In 1938,sandalswoven from strandsof treebark werefound in Fort Rock CreekCave in Oregon. The bark
contained34%of the level of carbon-14foundin living bark. Approximatelyhow old werethesandals?(The
half life of carbon-14is 5730years.)

Pleasedo thefollowing problemsfrom thetextbook.They mayappearon thefinal exam.

5.1 C-level: 1–12;B-level: 13–31.

5.2 C-level: 1–18;B-level: 19–25.


