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Midterm Test2

Time: 70 minutes Name:
Instructor: Studentt:
Dr. Edward Doolittle Section:

You have 70 minutesto do eachof the following questions.Thetestis worth a total of 60 marks.
Non-programmablealculators|ogarithmtables and/orsliderulesarepermitted;no otheraidsare
permitted.Usethe backsof the pagedor roughwork.

1. Differentiatethefollowing functions.

[3] (@) y=(xX*+3)(x* —3)*°
1
[3] ®) y= 557
2
) © y- (x2—11>
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2. A rectangulagarderof area75 squardeetis to be surroundedn threesidesby abrick wall
costing$10perfoot andon onesideby a fencecosting$5 perfoot.

[2] (a) Draw adiagramillustratingthesituationandlabelingthe significantdimensionof the
problemwith letters.

[3] (b) Identify the constraintandthe objectve for the problem.
[4] (c) Write theobjectivein termsof asinglevariable,andfind its firstandsecondierivatives.
[6] (d) Find the dimensionsof the gardensuchthat the costof the materialsis minimized.

(Don't forgetto checkthatyou really do have aminimumandnota maximum!)
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3. A pharmacistwantsto establishan optimal inventory control policy for a new antibiotic.
Thepharmacisexpectsto sell 800package®f this antibioticat a steadyrateduringthe next
year Sheplansto placeseveral ordersof the samesize spacecevenly throughoutthe year
Theorderingcostfor eachdelivery is $16,andthe carryingcost(for refrigeration rent,and

insurance)s $4 peryearperpackagebasedn theaveragenumberof package$n stock.
[5] (a) Letx betheorderquantityandr the numberof ordersplacedduringtheyear Findthe
inventorycostC (orderingcostpluscarryingcost)in termsof x andr.

[5] (b) Findtherelationshipbetwenx andr, andusethatconstrainto find C asa function of
x alone.Thenfind C'(x) andC”(x).

[5] (c) Determinethe minimuminventorycost.
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4. A sugarrefinerycanproducex tonnesof sugamerweekat a weekly costof
C(x) = 0.1¥* + 5x 4 2250
dollars.

[5] (a) Findthelevel of productionfor which the aver age costpertonneis minimum.

[5] (b) Show thatthe averagecostequalsthe maiginal costat thatlevel of production.
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[5] 5. Findthecoordinatef all pointsonthecurvey = (—x? 4 4x — 3)® with a horizontaltangent
line.

[5] 6. Findthex-interceptof y = x® — 7x+ 6. Hint: whenx =1,y =0.



