MATH 103200710ProblemSet5

EdwardDoolittle
ThursdayMarch8, 2007

Thefollowing problemsmay appearwon Midterm Test2 on ThursdayMarch 29, 2007.

1. Find the maximumvalue of eachof the following functions, and statefor what value of the agumentthe
maximumactuallyoccurs.

(a) f(t) =24t —t? (b) g(x) =10+ 4x—x? (c) h(t) = —t34+-6t2+40,t >0
2. Findthemaximumvalueof Q in eachof the following, subjectto the givenconstraint:
@ Q=xy;x+y=2 (b) Q=xy% x+y=4,xy>0  (c) Q=—x2—y%4x+y=6

3. Eight hundreddollarsare availableto fencein a rectangulaigarden.Onesideof the gardenfacesa road,and
the costof thefencingfor thatsideis $8 permetre.Thefencingfor the otherthreesidesis $6 permetre.We are
interestedn maximizingthe areaof thegarden.

(a) Determinethe objective andconstraintequations.
(b) Expresghequantityto be maximizedasa functionof thelengthof the sideof thegardenfacingtheroad.
(c) Findthedimensionof the gardernwhich maximizethearea.

4. A recangulagardenof area300squardeetis to be surroundednthreesidesby acementwall costing$30per

metre,andoneonesideby afencecosting$15 permetre.Find the dimensionf the garderfor which the cost
of materialss minimized.

5. A bookstores attemptingto determinethe economicorder quantity for a popularbook. The storesells4000
copiesof thebookayear The storefiguresthatit costs$40to proceseachnew orderfor books. Thecarrying
cost(dueto intereston the money borrowvedto purchasehe booksandinsurance)s about$2 perbookon the
averagenumberof booksin stock.

(a) How mary timesayearshoulda batchof booksbe ordered2Vhatis the economicorderquantity?
(b) Supposédhebookis featuredon Oprahin Decemberanddemandor thefollowing yearquadruplesNow
whatis theeconomicorderquantity?

6. The demandfunction for a certainproductis p = x?/12 — 10x+ 300in dollarsfor x units producedwherex
is restrictedto the interval 0 < x < 60. Find the level of productionand correspondingrice p suchthatthe
revenueis maximized.

7. A danceclub offers membershipst a costof $100, provided that a minimum of 500 peoplejoin. For each
membeiin excessof 500,the membershigeewill bereducedoy $1. How mary membershipshouldthe club
sellto maximizeits revenue?

8. A nightclubchages$8 admissionandhasan averageof 1200peoplegoing throughthe doorsper night. One
weekthey reducedheadmissiorchageto $7 andnoticedthat1700peoplewentthroughthedoorsthatevening.

(a) Assumingthatthedemandunction p(x) is linear, find it basedon theabove data.



(b) Whatshouldthe nightclubchageto maximizeits revenue?

(c) Supposehereis arefixed costsof $2000per night, andmamginal costs(security insurance)pf $0.40per
personadmitted.Whatshouldthe nightclubchageto maximizeits profit?

(d) Supposdire regulationscapthe numberof personsallowedin the building to 2400. Now whatshouldthe
nightclubchageto maximizeits profit?

9. A certainairline requiresthat rectangulampackagesarriedon an airplanebe suchthat the sum of the three
dimensionds at most120 centimetres What arethe dimensionf a square-bottometectangulapackageof
maximumvolumemeetingthe airline’s requirements?

Pleasealo thefollowing problemsfrom the textbook. They may appeaion Midterm Test2.
2.5 C-level: 1-9,11,14-15;B-level: 10,12-13,16-26;A-level: 27-31.
2.6 C-level: 1-8;B-level: 9-22,24,26; A-level: 25,27-28.
2.7 C-level: 1-9,11-16;B-level: 10,17-19;A-level: 20-22.



