
Calculus I
Practice Problems 7

1. Findthedimensionsof theright trianglewith onevertex at theorigin, theright angleonthepositivex-axis,
andthethird vertex on thecurvey � 4

�
x � 2 which is of minimumarea.

2. We areaskedto make anopen-toppedbox out of a rectangularsheetof tin 24 in. wide and45. in long.
This is to bedoneby cuttingcongruent squaresoutof eachcorner of thesheetandthenbending sidesupward
to from thesidesof thebox. Whatarethedimensionsof theboxof greatestvolume?

3. An objectis moving on theplane. It startsat onefoot up they-axis (at � 0 � 1� ), andtravels to a point 3 ft
down thex-axis(at � 3 � 0� ) by headingstraightfor somepoint � x � 0� at 2 ft/sec,andthenalongthex-axisat 3
ft/sec.Find thevalue of x whichminimizesthetime it takes.
4. An automobile maufacturersells,onaverage,8000 carspermonthat$25thousanddollars. Themarketing
departmenthasdetermined that for every onethousanddollar reduction in price, the company cansell an
additional 500carspermonth.At whatpriceshould thecarbesoldsoasto maximizerevenue?

5. Thetemperature at a point x feet from a heatingsourceis proportional to I � x 2 whereI is theintensityof
thesource.Supposethattwo heaters,onethreetimesasintenseastheother, areplace60 feetapart.At what
pointbetweentheheatersis thetemperature aminimum?

6. A rectangular racecourseis to be madeso the diagonal measures5 furlongs,andso we canplace20
spectatorsperfurlongalongthehorizontal sides,and30spectatorsperfurlongalongtheverticalsides.What
shouldthedimensions of thecoursebesothatnumberof spectatorsis themaximum?

7. FarmerBrown wantsto build a right triangular chickencoopcontaining 100squarefeet. Thehypotenuse
will lie onanexistingwall, but theothertwo sidesareto bebuilt. Whatshouldthedimensionsof thesesides
besoasto minimizethesumof their lengths?

8. TheJonesJumpersuitCompany cansell 400 � 8p jumpersuitseachmonthat a priceof 120
�

p dollars.
Joneshasfixedcostsof $ 8000permonth, andthecostin laborandmaterialfor eachsuit is $ 25. At what
pricewill Jonesmaximize profit?


