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Thursday, March8, 2007

Thefollowing problemsmayappearon MidtermTest2 on Thursday, March29,2007.

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

(a) f
�
t ��� 24t � t2 (b) g

�
x ��� 10 � 4x � x2 (c) h

�
t ����� t3 � 6t2 � 40,t � 0

2. Find themaximumvalueof Q in eachof thefollowing, subjectto thegivenconstraint:

(a) Q � xy; x � y � 2 (b) Q � xy2; x � y � 4, x 	 y � 0 (c) Q �
� x2 � y2; x � y � 6

3. Eight hundreddollarsareavailableto fencein a rectangulargarden.Onesideof the gardenfacesa road,and
thecostof thefencingfor thatsideis $8permetre.Thefencingfor theotherthreesidesis $6permetre.We are
interestedin maximizingtheareaof thegarden.

(a) Determinetheobjectiveandconstraintequations.

(b) Expressthequantityto bemaximizedasa functionof thelengthof thesideof thegardenfacingtheroad.

(c) Find thedimensionsof thegardenwhichmaximizethearea.

4. A recangulargardenof area300squarefeetis to besurroundedon threesidesby acementwall costing$30per
metre,andoneonesideby a fencecosting$15permetre.Find thedimensionsof thegardenfor which thecost
of materialsis minimized.

5. A bookstoreis attemptingto determinethe economicorderquantityfor a popularbook. The storesells4000
copiesof thebooka year. Thestorefiguresthatit costs$40to processeachnew orderfor books.Thecarrying
cost(dueto intereston themoney borrowedto purchasethebooksandinsurance)is about$2 perbookon the
averagenumberof booksin stock.

(a) How many timesa yearshoulda batchof booksbeordered?Whatis theeconomicorderquantity?

(b) Supposethebookis featuredon Oprahin December, anddemandfor thefollowing yearquadruples.Now
whatis theeconomicorderquantity?

6. The demandfunction for a certainproductis p � x2 � 12 � 10x � 300in dollarsfor x units produced,wherex
is restrictedto the interval 0 � x � 60. Find the level of productionandcorrespondingprice p suchthat the
revenueis maximized.

7. A danceclub offers membershipsat a costof $100,provided that a minimum of 500 peoplejoin. For each
memberin excessof 500,themembershipfeewill bereducedby $1. How many membershipsshouldtheclub
sell to maximizeits revenue?

8. A nightclubcharges$8 admission,andhasanaverageof 1200peoplegoing throughthedoorspernight. One
weekthey reducedtheadmissionchargeto $7andnoticedthat1700peoplewentthroughthedoorsthatevening.

(a) Assumingthatthedemandfunction p
�
x � is linear, find it basedon theabovedata.



(b) Whatshouldthenightclubchargeto maximizeits revenue?

(c) Supposethereis arefixedcostsof $2000pernight, andmarginal costs(security, insurance)of $0.40per
personadmitted.Whatshouldthenightclubchargeto maximizeits profit?

(d) Supposefire regulationscapthenumberof personsallowedin thebuilding to 2400.Now whatshouldthe
nightclubchargeto maximizeits profit?

9. A certainairline requiresthat rectangularpackagescarriedon an airplanebe suchthat the sumof the three
dimensionsis at most120centimetres.Whatarethedimensionsof a square-bottomedrectangularpackageof
maximumvolumemeetingtheairline’s requirements?

Pleasedo thefollowing problemsfrom thetextbook.They mayappearon MidtermTest2.

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.
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