
Math166Exam1 Review Fall 2006 c
�

HeatherRamsey Page1

Math 166 - Week in Review #3 - Exam 1 Review

NOTE: For reviewsof theothersectionson Exam1, referto thefirst page of WIR#1 and#2.
Section3.1- GraphingSystemsof LinearInequalities

� NOTE: Thefollowing procedureis for shadingtheTRUE region. (Someinstructorsillustrateshadingthe“f alse”
region in their classes.)

Procedurefor GraphingLinearInequalities
1. Draw thegraphof theequationobtainedfor thegiveninequalityby replacingtheinequalitysignwith anequal
sign.

i) If theinequalityis aSTRICTinequality(either � or � ), useadashedor dottedline when
graphingtheequation.

ii) If theinequalityis inclusive (either � or � ), useasolid line to indicatethattheline itself
is partof thesolutionset.

2. Pickatestpoint lying in oneof thehalf planesdeterminedby theline sketchedin Step1. Substitutethesevalues
for x andy into theORIGINAL inequality. Usetheorigin whenever possible.

3. i) If pluggingin thetestpoint makesthe inequalityTRUE, shadethesideof the line that INCLUDES the test
point.

ii) If pluggingin thetestpointmakestheinequalityFALSE,shadethehalf of theplanethatDOESNOT INCLUDE
thetestpoint.

� The solutionsetof a systemof linear inequalitiesis boundedif it canbe enclosedby a circle. Otherwise,it is
unbounded.

Section3.2- LinearProgrammingProblems

� A linear programmingproblemconsistsof a linear objective function to be maximizedor minimizedsubjectto
certainconstraintsin theform of linearequationsor inequalities.

� Whenaskedto setupor formulatea linearprogrammingwordproblem,youareexpectedto

1. Definethevariables.

2. Statetheobjective (goal)andtheobjective function.

3. Statetheconstraints.

� For many linearprogrammingwordproblems,settingupatableto summarizetheinformationgivenin theproblem
is veryhelpful. However, therearetimeswhennotall of theconstraintsof theproblemfit nicely in thetable,sobe
sureto re-readtheproblemaftermakingthetableto seeif thereis any otherinformationyouhavemissedandthat
shouldbeincludedasaninequalityin theconstraints.

Section3.3- GraphicalSolutionof LinearProgrammingProblems

� If a linearprogrammingproblemhasasolution,thenit will occuratacornerpoint (a.k.avertex) of thefeasibleset
S thatis determinedby theconstraintsof theproblem.

� If S is bounded,thentheobjective functionhasbothamaximumandaminimumvalueon S.

� If S is unboundedand the coefficients of the variablesin the objective function are both nonnegative, the the
objective functionhasaminimumvalueonSprovidedthatx � 0 andy � 0 aretwo of theconstraints.

� If S is theemptyset,thenthelinearprogrammingproblemhasno solution(i.e. theobjective functionhasneither
amaximumnoraminimumvalue).
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� If theobjective function is optimizedat two adjacentverticesof S, thenit is optimizedat every point on the line
se� gmentjoining thesevertices.In thiscase,thereareinfinitely many solutionsto theproblem.

� The Method of Corners for a BOUNDED Feasible Set
Step1: Graphthefeasibleset.

Step2: Find thecoordinatesof all cornerpointsof thefeasibleset.

Step3: Evaluatetheobjective functionateachcornerpoint.

Step4: Find thevertex whichgivesthemaximum(minimum)valueof theobjective function.

- If thereis only onesuchvertex, thenthisvertex is theuniquesolutionto theproblem.

- If theobjective function is maximized(minimized)at two adjacentcornerpointsof S, thenthereare
infinitely many solutionsgivenby thepointson theline segmentjoining thesetwo vertices.

� NOTE: For anUNBOUNDED solutionset,theprocedurefor theMethodof Cornersis thesame,but depending
onthecoefficientsof yourobjective function,amaximumvalueor aminimumvalueof theobjective functionmay
notbepossible.

1. True/False

TRUE FALSE a) InA � AIn � A for all matricesA.

TRUE FALSE b) A nonsingularmatrixhasno inverse.

TRUE FALSE c) To beableto computethematrixproductAB, thenumberof columnsof a must
equalthenumberof rows of B.

TRUE FALSE d) If B is a2 � 2 matrix, thenB 	 I2 � B.

TRUE FALSE e) When solving the matrix equationAX � B by computingA
 1B in the cal-
culator, a messageof “ERR: SINGULAR MAT” implies that the systemof
equationshasno solution.

TRUE FALSE f) Every squarematrixhasaninverse.

TRUE FALSE g) If theparametricsolutionto a systemof equationsis � 3t 	 2�� t  3� t � , then
�� 7� 0�� 3� is aparticularsolution.

2. Find thevalueof k sothatthefollowing systemhasno solution:
5x 	 2y �  7

 3x 	 ky � 8
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3. For eachof thefollowing, if thematrix is in row reducedform, interpretits meaningasa solutionto a systemof
equations.� If thematrix is not in row reducedform, explainwhy.

(a)
1 0 0 4
0 1 3  5
0 0 1 0

(e)
0 1 0 3
0 0 1 4
1 0 0 1

(b)
0 1 0  3
0 0 1 8
0 0 0 0

(f)
1 1 0 5
0 0 1 4
0 0 0 1

(c)
1 0 15
0 1  7
0 0 0

(g)
0 0 0
1 0 3
0 1 8

(d)
1 0 0 5
0  1 0  3
0 0 1 8
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4. For thenext two wordproblemsdo thefollowing:
I)
�

Definethevariablesthatareusedin settingup thesystemof equations.
II) Setup thesystemof equationsthatrepresentsthisproblem.III) Solve for thesolution.
IV) If thesolutionis parametric,thentell whatrestrictionsshouldbeplacedon theparameter(s).Also give three
specicsolutions.

(a) Fred,Bob, andGeorge areavid collectorsof baseballcards.Among the threeof them,they have 924cards.
Bobhasthreetimesasmany cardsasFred,andGeorgehas100morecardsthanFredandBobdocombined.How
many cardsdo eachof thefriendshave?

(b) In a laboratoryexperiment,aresearcherwantsto providearabbitwith exactly1000unitsof vitaminA, exactly
1600units of vitamin C andexactly 2400units of vitamin E. The rabbit is fed a mixture of threefoods. Each
gramof food 1 contains2 unitsof vitamin A, 3 unitsof vitamin C, and5 unitsof vitamin E. Eachgramof food 2
contains4 unitsof vitaminA, 7 unitsof vitamin C, and9 unitsof vitamin E. Eachgramof food3 contains6 units
of vitaminA, 10unitsof vitaminC, and14unitsof vitaminE. How many gramsof eachfoodshouldtherabbitbe
fed?
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5. Solve thesystem
5x  3y = 7
2x 	 6y =  1

usingtheGauss-Jordaneliminationmethod.

6. Solve for thevariablesx, y, z, andu. If this is notpossible,explainwhy.

 1 0 5
7 3 0

7x  2
4  3z
x 8

	 y  40x
 12 16

T

� 9 3u
 6 0
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7. Find thematrixA thatmakesthefollowing equationtrue:

 5 3
8 7

	 1
3

2  1
 7 5

A � I2

8. Usethegivenmatricesto computeeachof thefollowing. If anoperationis notpossible,explainwhy.

A �  5 3
7 8

, B �
1 2
5  8
3 5

, C � 5 4 7
6  3 1

,
D = 3 � 3 nonsingularmatrix.
E = 4 � 4 singularmatrix.

(a) B 	 C
(b) BC
(c) D 
 1C
(d) ABT  5C
(e) DD 
 1

(f) E 
 1E
(g) CA
(h) C 
 1
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9. Work #41onpage130of Section2.5in your textbookby Tan.This is aproblemaboutunderstandingthemeaning
of� theentriesin theproductof two matrices.Thereis alsoanotherexamplein Weekin Review #2.

10. First write thefollowing systemasamatrixequationandthensolve by usinga matrix inverse.

 3x = 4y 	 z
y  7 =  x 	 5z

2x 	 z = 14  y

11. A simpleeconomydependson threecommodities:oil, corn,andcoffee. Productionof 1 unit of oil requires0.1
unitsof oil and0.2unitsof corn.Producing1 unit of cornrequires0.2unitsof oil, 0.1unitsof corn,and0.05units
of coffee.To produce1 unit of coffee,0.1unitsof oil, 0.05unitsof corn,and0.1unitsof coffeeareused.

(a) Findtheproductionlevel requiredto meetanexternaldemandof 1,000unitsof eachof thesethreecommodi-
ties. (#18,pg. 114of Finite MathematicsandCalculusby Lial, Greenwell,andRitchey)

(b) How muchof eachcommodityis consumedinternallyto meetthisdemand?
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12. Graphthesolutionsetfor thefollowing systemof inequalities.Labelall cornerpoints.Is thesolutionsetbounded
or� unbounded?

x  y � 0
2x 	 y � 6
4x  y �  6

x−axis

y−axis

13. Ruff, Inc. makesdogfoodoutof chickenandgrain.Chickenhas10gramsof proteinand5 gramsof fatperounce,
andgrainhas2 gramsof proteinand2 gramsof fat perounce.A bagof dogfood mustcontainat least200grams
of proteinandat least150gramsof fat. If chickencosts10 centsperounceandgraincosts1 centperounce,how
many ouncesof eachshouldRuff usein eachbagof dogfood in orderto minimizecost?Formulate as a linear
programming problem, but do not solve.
(#23,pg. 217of Finite Mathematicsby WanerandCostenoble)
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14. A company makestwo calculators:a businessmodelanda scientificmodel.Thebusinessmodelcontains10 mi-
crocircuits� andrequires20 minutesto program,while thescientificmodelcontains20 microcircuitsandrequires
30 minutesto program.Thecompany hasacontractthatrequiresit to useat least320microcircuitseachday, and
thecompany has14hoursof programmingtimeavailableeachday. Thecompany alsowantsto makeat leasttwice
asmany businesscalculatorsasscientificcalculators.If eachbusinesscalculatorrequires10 productionstepsand
eachscientificcalculatorreqires12productionsteps,how many calculatorsof eachtypeshouldbemadeeachday
to minimizethenumberof productionsteps?Formulate as a linear programming problem, but do not solve.

15. Solve usingtheMethodof Corners.

Maximize P � 2x 	 5y
subjectto  3x 	 y � 6

x  y � 7
x � 0
y � 0
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16. Solve usingtheMethodof Corners.

Maximize P � 2x 	 y
subjectto x 	 y � 4

2x 	 y � 5
5x 	 y � 10

x � 0
y � 0
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