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INEQUALITIESANDREGIONS

Summary:

1.Thefollowingsymbolsareusedwhendealingwithinequalities<,,>

and

2.Theinequalitysymbolreverseswhenyoumultiplyordivideaninequality

byanegativenumber

3.Torepresentaninequalityonanumberline,useanopencirclefor<or>

symbolandincaseofor,useaclosedcircle.

4.Integersintherangeofagiveninequalityarecalledintegralvalues

5.Theinequality2>xisthesameasx<2and4<xisthesameasx>4.

EXAMPLES:

1.Representeachofthefollowinginequalitiesonanumberline:

(i)x2 (ii)x>3 (iii)x2 (iv)x<4 (v)1x5

(vi)2<x<3 (vii)1<x4 (viii)3x<2

2.Giventhat and representPnQ

onanumberline.StatePnQ

3.Solvethefollowinginequalitiesandrepresenteachsolutiononanumber

line:

(i)5x+7<3(x+1) (ii)7(2x)+1 2(2x9) (iii)5x+3>11

2x

(iv)3(x1)+2(x1)7x+7 (v) (vi)

(vii) (ix)743x>5 (x)2x44>3x5
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4.Usinganumberline,findtheintegralvaluesofxwhichsatisfythesets:

5.Findalltheintegralvaluesofxwhichsatisfytheinequalities:

6.Findthepositiveintegralvaluesofxwhichsatisfytheinequalities:

7.Findthegreatestintegralvalueofxwhichsatisfiestheinequality:

8.Giventhat1<x<4,findthevaluesofaandbforwhicha2x+3<b

EER:

1.Solvetheinequality:

2.Solvetheinequality:

3.Solvetheinequality:

4.Solvetheinequality:3(x2)+4 2(2x3)

5.Solvetheinequality:62(x5)<4

6.Solvetheinequality:

7.Usinganumberline,findtheintegralvaluesofxwhichsatisfythesets:
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8.Solvetheinequality:

9.Findtherangeofvaluesofxwhichsatisfytheinequalities:

x43x+2<2(x+5)

10.Giventhat and representPnQ

onanumberline.StatePnQ

11.Solvetheinequality:

12.Findalltheintegralvaluesofxwhichsatisfytheinequalities:

2x+35x3>8

13.Findalltheintegralvaluesofxwhichsatisfytheinequalities:

2x44>3x5

GRAPHINGLINEARINEQUALITIES

Summary:

1.Inshadingouttheunwantedregion,weproceedasfollows:

(i)Makeythesubjectinthegiveninequalityequation

(ii)Rewritetheequationintheformy=mx+c

(iii)Drawasolidlineiftheinequalityisorandincasetheinequalityis

<or>,drawadottedline

(iv)Iftheinequalityin(i)aboveis>or,thewantedregionisabovetheline

andIftheinequalityis<or,thewantedregionisbelowtheline.Thuswe

shadeouttheunwantedregion

2.Thepoints(x,y)withinandontheboundaryofthewantedregionare

calledanintegralsolution(xandyareintegers)

3.Themaximumorminimumvalueofanyfunctioninthewantedregion

occursatoneofitsvertices

EXAMPLES:
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1.Giventhat and byshading

theunwantedregion,showtheregionrepresentingPnQ

2.(i)Byshadingtheunwantedregion,showtheregionrepresenting

(ii)Findtheintegralsolutionoftheinequalities

(iii)Calculatetheareaofthewantedregion

3.(i)Byshadingtheunwantedregion,showtheregionwhichsatisfiesthe

inequalities:3x+4y<12,y0andx0

(ii)Findtheintegralsolutionoftheinequalities

(ii)Calculatetheareaofthewantedregion

4.Thefeasibleregionofalinearinequalityproblemisrepresentedby:

and

(i)Drawthefeasibleregionthatrepresentsthisproblem

(ii)Findthemaximumvalueofthefunctionf(x,y)=3x+2yonthefeasible

region (iii)Calculatetheareaofthefeasibleregion

5.(i)Findtheinequalitiessatisfiedbytheunshadedregionbelow:

0

3

6

yaxi

xaxi
1

2
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(ii)Calculatetheareaoftheunshadedregion

6.(i)Byshadingtheunwantedregions,showclearlytheregionRwhich

satisfiestheinequalities:yx<2,2y+5x25and6y+x5

(ii)GiventhatP(x,y)=50x+40y,determinethemaximumandminimum

valuesofPintheregionR.

(iii)DeterminetheareaoftheunshadedregionR

7.Byshadingtheunwantedregion,showtheregionrepresenting for

2x2

8.Byshadingtheunwantedregion,showtheregionrepresenting

for 2x2

EER:

1.Byshadingtheunwantedregion,showtheregionwhichsatisfiesthe

inequality 3x+4y<12

2.(i)Byshadingtheunwantedregion,showtheregionrepresenting

(ii)Calculatetheareaofthewantedregion

3.Findtheinequalitythatsatisfiestheunshadedregionbelow:

3

xaxi

yaxi

0 4
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4.(i)Byshadingtheunwantedregion,showtheregionwhichsatisfiesthe

inequalities:y≤x+2,1≤x≤4andy1

(ii)Calculatetheareaofthewantedregion

5.Findtheminimumandmaximumvaluesofthefunctionf(x,y)=40x+

15y,subjecttothefollowingconstraints:

and

Ans:min=285occursat(5,5),max=445occursat(10,3),

6.(i)Byshadingtheunwantedregion,showtheregionwhichsatisfiesthe

inequalities:x4,2y+x4and4y3x8

(ii)Findtheintegralsolutionoftheinequalities

(iii)FindthemaximumandminimumvaluesofP=x+yinthewanted

region.

7.Findtheinequalitiessatisfiedbytheunshadedregionbelow:

0

4

6

yaxi

xaxi
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8.(i)Byshadingtheunwantedregion,showtheregionrepresenting

(ii)Calculatetheareaofthewantedregion

9.(i)Onthesameaxes,drawthecurve for2x2andtheline

y=1

(ii)Byshadingtheunwantedregion,showtheregionrepresentedby

andy1

(iii)Statetheintegralcoordinatesofthepointswhichlieintheregion

QUADRATICINEQUALITIES

Summary:

1.Solvingaquadraticinequalityisthesameasfindtherangeofxvalues

wherethegraphintheequationwillbeaboveorbelowthexaxis

2.Thefollowingstepsapplywhensolvingaquadraticinequality:

(i)Replacetheoriginalinequalitywithaquadraticequation

(ii)Solvetheequationtogettheendpointsofthethreedifferentintervals

(iii)Plotthesolutiononanumberlinetoidentifytheintervalsfor

investigation

(iv)Pickanumberfromeachintervalandworkoutthesignforeach

interval

(v)Thesymbolintheinequalitydeterminestherequiredrange.Inany

intervalthegraphiseitheraboveorbelowthexaxis
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EXAMPLES:

1.Findtherangeofxforwhich

Soln:

Attheendpoints,

Testingfornegativity(negativesign)

Requiredrange=4x3

NOTE:Thefinalanswermusthavethesymbolusedintheoriginal

inequality

2.Solveforxintheinequality:

Soln:

Attheendpoints,

Testingforpositivity

Requiredrange=x<2orx>3

4 3

+ +

2 3

+ +
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3.Solveforxintheinequality:

Soln:

Attheendpoints,

Testingfornegativity

Requiredrange=6<x<6

EER:

1.Solveforxintheinequality:

2.Solveforxintheinequality:

3.Solveforxintheinequality:

4.Solveforxintheinequality:

5.Determinethesolutionsetoftheinequality:

6.Findtheintegralvaluesofxwhichsatisfytheinequality:

LINEARPROGRAMMING

Summary:

1.Linearprogrammingprovidesthemostproductivedecisionthatbestfits

6 6

+ +
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thesituation.Itrevealsthebestcriteriaofdistributinglimitedresourcesto

achieveadesiredobjective.Thisobjectivemaybeprofitmaximizationor

costminimization

2.Inanylinearprogrammingproblem:

(i)Alternativedecisionsarecomparedusinganobjectivefunctiontoget

thebest. (ii)Theobjectivefunctiontakestheformf(x,y)=ax+by

anditsmaximumorminimumvalueoccursatoneoftheverticesofthe

wantedregion(feasibleregion) (iii)Iftwocornerpoints

producethesamemaximumorminimumvalueoftheobjectivefunction,

theneverypointonthelinesegmentjoiningthesepointswillalsogivethe

samemaximumorminimumvalue

(v)Thepointswithinandontheboundaryofthefeasibleregionarecalled

feasiblesolutions.Thesepoints(x,y)arenonnegative.Thusx0andy0

3.Linearprogrammingproblemsaresolvedasfollows:

(i)Definethevariablesxandy

(iv)Writeanexpressiontobemaximizedorminimized(objectivefunction)

(ii)Findtheinequalitiesincludingthenonnegativerestrictionsx0andy

0 (iii)Graphthe

inequalitiesandlocatetheverticesofthefeasibleregion (v)

Substitutevaluesfromtheverticesintothefunctionandselectthegreatest

orleastresult

4.Thetablebelowshowsinequalitysymbolsusedforspecificphrases

Symbols Vocabulary

<

(i)Lessthan

(ii)Fewerthan

(iii)Lowerthan

(iv)Smallerthan

(v)Shorterthan

(vi)Below

(i)Greaterthan

(ii)Morethan
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>

(iii)Exceeds

(iv)Largerthan

(v)Longerthan

(vi)Above

≤

(i)Lessthanorequalto

(ii)Atmost

(iii)Maximum

(iv)Notmorethan

(v)Notgreaterthan

(vi)Doesnotexceed

(vii)Notabove



(i)Greaterthanorequalto

(ii)Atleast

(iii)Minimum

(iv)Notlessthan

(v)Notfewerthan

(vi)Notbelow

(vii)Notsmallerthan

5.Wheninterpretinginequalitywordproblems,identifytheinequality

symbolthatisappropriateforthesituation

EXAMPLES:

1.Writedownthefollowingrestrictionsintermsofalgebraicinequalities

(i)Theremustbeatleastthriceasmanyxasy

(ii)Theremustbeatmost4timesasmanyxasy

(iii)Atleasttwofifthof(x+y)shouldbex

(iv)Thevalueofxliesbetween4and7

(v)Thevalueofxliesbetween4and7inclusive

(vi)Thevalueofxisatleast3butnotmorethan6

(vii)Thevalueofxisatleast3butlessthan6

Soln
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(i)

(ii)

(iii)

2.AfurniturecompanyhasShs120,000toinvestinmakingtablesand

chairs.ItcostsShs20,000tomakeeachtableandShs12,000tomake

eachchair.Thecompanyhasastoragespaceofatleast8itemsaltogether.

EachtableyieldsaprofitofShs80,000andeachchairaprofitofShs

45,000.

(i)Writedownfourinequalitiesrepresentingtheaboveinformation

(ii)Plottheseinequalitiesonthesameaxesandshadeouttheunwanted

regions

(iii)Listthepossiblecombinationoftablesandchairsthecompanycan

make

(iv)Findhowmanytablesandchairsshouldbemadesoastomaximize

profitandcalculatethismaximumprofit

Soln

(i)Ifx=Nooftablesmadeandy=Noofchairsmade

20,000x+12,000y≤120,000 5x+3y≤30------(i)

x+y8------(ii) x0------(iii) y0------(iv)

(iii)Feasiblesolution:(0,8),(0,9),(0,10),(1,7),(1,8),(2,6)and(3,5)

(iv)Profitfunction:f(x,y)=80,000x+45,000y “Objectivefunction”

(x,y) (0,8) (0,10) (3,5)

f(x,y) 360,000 450,000 465,000
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MaxprofitisShs465,000,thisincludes3tablesand5chairs

3.Astudenthas52minutestodoatestcontaining10shortquestionsand

5essayquestions.Eachshortquestioncarries4marksandtakes2

minutestobeanswered.Eachessayquestioncarries12marksandtakes8

minutestobeanswered.Thestudentknowsalltheanswerstogetfull

marksonthequestionsheattempts.

(i)Writedownfiveinequalitiesrepresentingtheaboveinformation

(ii)Drawthefeasibleregionthatrepresentsthisproblem

(iii)Findhowmanyquestionsofeachtypethestudentshouldattemptso

astogainmaximummarksandfindthismaximummarkthestudentcan

score

Soln

(i)Ifx=Noofattemptedshortquestionsandy=Noofattemptedessay

questions

x≤10------(i) y≤5------(ii)

2x+8y≤52 x+4y≤26------(iii)

x0------(iv) y0------(v)

(iii)Scorefunction:f(x,y)=4x+12y “Objectivefunction”

(x,y) (0,0) (0,5) (6,5) (10,

0)

(10,

4)

f(x,y) 0 60 84 40 88

Maxscoreis88,thisincludes10shortand4essayquestions

4.Theareaofaparkinglotis Eachvanrequires ofspaceto

parkandeachbusrequires Notmorethan12vehiclesareallowed

toparkatatime.Alsotheremustbeatleastasmanyvansasbuses.Ifthe
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parkingchargeforavanis$15andforabusis$35,

(i)Writedownfiveinequalitiesrepresentingtheaboveinformation

(ii)Drawthefeasibleregionthatrepresentsthisproblem

(iii)Findhowmanyvehiclesofeachtypethatshouldbeparkedsoasto

obtainmaximumincomeandfindthismaximumincome

(iv)Ifthenewchargestructureforavanis$2andforabusis$35,find

howmanyvehiclesofeachtypethatshouldbeparkednowsoastoobtain

maximumincomeandfindthismaximumincome

Soln

(i)Ifx=Noofparkedvansandy=Noofparkedbuses

24x+48y360 x+2y≤15------(i) x+y≤12------(ii)

x0---(iv) y0---(v)

(iii)Incomefunction:f(x,y)=15x+35y “Objectivefunction”

(x,y) (0,0) (12,0) (9,3) (5,5)

f(x,y) 0 18 24 25

 Maxincomeis$25,thisincludes5vansand5buses

(iv)Newincomefunction:f(x,y)=2x+35y “Objectivefunction”

(x,y) (0,0) (12,0) (9,3) (5,5)

f(x,y) 0 24 285 275

 Maxincomeis$285,thisincludes9vansand3buses

5.Acarpenterwishestomaketablesandchairs.Hecanmakeamaximum

of8tablesoramaximumof6chairsperweek.Eachtablerequires5hours
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tomakeandcanbesoldforaprofitof$25.Eachchairrequires10hoursto

makeandcanbesoldforaprofitof$50.Thecarpenteronlyhas70hours

oflabourtimeavailableperweek.

(i)Writedownfiveinequalitiesrepresentingtheaboveinformation

(ii)Plottheseinequalitiesonthesameaxesandshadeouttheunwanted

regions

(iii)Findallthepossiblecombinationoftablesandchairsthatshouldbe

madeeachweeksoastomaximizeprofitandfindthismaximumprofit

Soln

(i)Ifx=Nooftablesmadeandy=Noofchairsmade

x≤8----(i) y≤6---(ii) 5x+10y≤70 x+2y≤14---(iii)

x0------(iv) y0------(v)

(iv)Profitfunction:f(x,y)=25x+50y “Objectivefunction”

(x,y) (0,0) (0,6) (8,0) (8,3) (2,6)

f(x,y) 0 300 200 350 350

Sincethemaximumvalueisattwovertices,thentheoptimalsolutionison

thelinesegmentjoiningthem

 Maxprofitis$350,thisincludes(2,6),(4,5),(6,4)and(8,3)

6.Aschoolwishestousebusesandcoasterstotransportatleast336

students.Eachbuscancarry56studentsatacostofShs50,000.Each

coastercancarry28studentsatacostofShs25,000.Theschoolhas10

driversavailableandmustuseatleast4coasters.

(i)Writedownthreeinequalitiesrepresentingtheaboveinformation

(ii)Drawthefeasibleregionthatrepresentsthisproblem

(iii)Listthepossiblecombinationofbusesandcoastersthattheschool
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canuse

(iv)Findallthepossiblecombinationofbusesandcoasterstheschool

shouldusesoastominimizethetransportcostandfindthisminimum

transportcost

(v)Findhowmanyvehiclesofeachtypetheschoolshouldusesoasto

maximizethenumberofstudentstransportedandfindthisgreatest

numberofstudentstheschoolcantransport

(i)Ifx=Noofusedbusesandy=Noofusedcoasters

56x+28y336 2x+y12------(i)

x+y≤10------(ii) y4------(iii) x0------(iv)

(iii)Feasiblesolution:(2,8),(3,6),(3,7)(4,4),(4,5),(4,6)(5,4),(5,5)and(6,

4)

(iv)Costfunction:f(x,y)=50,000x+25,000y “Objectivefunction”

(x,y) (2,8) (4,4) (6,4)

f(x,y) 300,000 300,000 400,000

Sincetheminimumvalueisattwovertices,thentheoptimalsolutionison

thelinesegmentjoiningthem

 MincostisShs300,000,thisincludes(2,8),(3,6)and(4,4)

(v)FunctionforNoofstudents:f(x,y)=56x+28y “Objectivefunction”

MaxNoofstudentsis448,this

includes6busesand4coasters

7.Asoccerclubistoinviteplayersforasoccertrainingcamp.ItcostsShs

15,000foreachseniorplayerandShs6,000foreachpromotedplayer.The

clubonlyhasShs675,000toinvestinthecamp.Theclubneedsatleast10

moreseniorplayersthatthosepromotedandaminimumof20senior

players.

(x,y) (2,8) (4,4) (6,4)

f(x,y) 336 336 448
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(i)Writedownfourinequalitiesrepresentingtheaboveinformation

(ii)Drawsuitablegraphstoshowthefeasibleregion

(iii)Findhowmanyplayersofeachkindtheclubshouldinvitesoasto

maximizethenumberofplayersatthecampandcalculatethismaximum

number

Soln

(i)Ifx=Noofinvitedseniorplayersandy=Noofinvitedpromotedplayers

15,000x+6.000y≤675,000 5x+2y≤225------(i)

xy10------(ii) x20------(iii) y0------(iv)

(Sincex20,thenxcan’tbenegativethusx0isnotnecessary)

(iii)Functionfornumberofplayer:f(x,y)=x+y “Objectivefunction”

MaxNoofplayersis

60,thisincludes35seniors

and25promotedplayers

8.Afactoryproducesshirtsandjackets.Atleasttwiceasmanyshirtsas

jacketsareneeded.ItcostsShs9,000andtakes15minutestoproducea

shirt.Itcosts Shs4,500andtakes30minutestoproduceajacket.The

factoryoperatesfor atleast5hoursandonlyhasShs450,000to

producetheseitemsperday.IfitsellseachshirtforShs12,000andeach

jacketforShs7,000,

(i)Writedownfiveinequalitiesrepresentingtheaboveinformation

(ii)Plottheseinequalitiesonthesameaxesandshadeouttheunwanted

regions

(iii)Findhowmanyshirtsandjacketsshouldbeproducedperdayinorder

to maximizeprofitandcalculatethismaximumprofit

Soln

(x,y) (20,0) (20,10)(35,25) (45,0)

f(x,y) 20 30 60 45
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(i)Ifx=Noofshirtsproducedandy=Noofjacketsproduced

9,000x+4,500y≤450,000 2x+y≤100------(ii)

15x+30y5(60) x+2y20------(iii)

x0------(iv) y0------(v)

(iii)Profitofshirt=12,0009,000=3,000

Profitofjacket=7,0004,500=2,500

f(x,y)=3,000x+2,500y “Objectivefunction”

(x,y) (10,5) (20,0) (50,0) (40,20)

f(x,y) 42,500 60,000 150,00

0

170,00

0

MaxprofitisShs170,000,thisincludes40shirtsand20jackets

9.Afarmerplanstoplantagardenofpalmandpinetrees.Eachpalmtree

needs30litresofwaterperdayandeachpineneeds15litresperday.The

farmeronlyhas2,100litresofwateravailableperday.Heneedstoplantat

least40,butnotmorethan60pines.Healsodecidesthatatleastathirdof

thetreesshouldbepalm.Hemakesaprofitof$70oneachpalmand$25

oneachpinethatheplans.

(i)Writedownthreeinequalitiesrepresentingtheaboveinformation

(ii)Plottheseinequalitiesonthesameaxesandshadeouttheunwanted

regions

(iii)Findhowmanytreesofeachtypethefarmershouldplanttomaximize

profitsandcalculatethismaximumprofit

Soln

(i)Ifx=Noofpalmtreesplantedandy=Noofpinetreesplanted
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50x+25y≤4000 2x+y≤160------(i) 40≤y≤60------(ii)

(iii)Profitfunction:f(x,y)=70x+25y “Objectivefunction”

MaxprofitisShs4,500,

thisincludes50palmand40

pinetrees

EER:

1.Thefeasibleregionofalinearprogrammingproblemisrepresentedby:

and

(i)Drawthefeasibleregionthatrepresentsthisproblem

(ii)Listdownallthepossiblesolutionsoverthefeasibleregion.

(iii)ShowthattheminimumvalueofthefunctionF(x,y)=25x+50yoccurs

atmorethantwopointsandfindthisminimumvalue

Ans:(iii)(0,5),(2,4)and(4,3)minvalueis250

2.AsoccerclubmanagerhasShs500milliontospendonbuying

defendersandforwardplayers.ItcostsShs30milliontobuyeachdefender

andShs40millionforaforwardplayer.Themanagerneedsatleast13

playersaltogetherandaminimumof6playersofeachkind.Thewageper

weekforeachdefenderisShs10millionandShs20millionforforwards.

(i)Writedownfourinequalitiesrepresentingtheaboveinformation

(ii)Plottheseinequalitiesonthesameaxesandshadeouttheunwanted

regions

(iii)Listthepossiblenumberofplayersofeachkindthatthemanagercan

(x,y) (20,40)(30,60)(50,40)(40,60)

f(x,y) 2,400 3,100 4,500 4,300
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buy

(iv)Findhowmanyplayersofeachkindthemanagershouldbuysoasto

minimizethewagebillandcalculatethisminimumwagebill

(v)Findhowmanyplayersofeachkindthemanagershouldbuysoasto

spendallthemoney

Ans:(iv)7defenders,6forwards,leastwagebillisShs190m(v)x=6,y=

8

3.Acompanywishestotransportatleast480parcelsusingalorryanda

van.Alorrycancarry60parcelsatacostofShs45,000pertrip.Avancan

carry40parcelsatacostofShs30,000pertrip.ThereisShs600,000

availablefortransport.Thenumberoftripsmadebythelorryshouldnot

exceed12.Thosemadebythevanshouldnotexceedtwicethenumberof

tripsmadebythelorry. Ifxandyarethetripsmadebythelorry

andvanrespectively,

(i)Writedownsixinequalitiesrepresentingtheaboveinformation

(ii)Drawsuitablegraphstoshowthefeasibleregion

(iii)Findallthepossiblenumberoftripsmadebyeachvehiclesothatthe

transportcostisminimizedandfindthisminimumtransportcost

Ans:(iii)(8,0),(4,6),(6,3)andleastcostisShs360,000

4.Anaeroplanecancarryamaximumof200passengers.Eachexecutive

classticketyieldsaprofitof$1000andeacheconomyclassticketyields

$600.Theairlinemustreserveatleast4timesasmanyeconomyclass

seatsasexecutiveclassseats.Itmustalsoreserveatleast20executive
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classseats.Ifxandyrepresentsthenumberofexecutiveandeconomy

classticketssoldrespectively.

(i)Writedownthreeinequalitiesrepresentingtheaboveinformation

(ii)Plottheseinequalitiesonthesameaxesandshadeouttheunwanted

regions

(iii)Findhowmanyticketsofeachtypethatshouldbesoldsoasto

maximizeprofitandfindthismaximumprofit

Ans:(iii)maxprofitis$136,000,thisincludes40executiveand160eco

tickets

5.Thefeasibleregionofalinearprogrammingproblemisrepresentedby:

and

(i)Drawthefeasibleregionthatrepresentsthisproblem

(ii)Findallthepossiblefeasiblesolutionsthatmaximizestheobjective

function f(x,y)=15x+30yandfindthismaximum

value

Ans:(ii)(2,6),(4,5),(6,4)and(8,3),maxvalueis210

6.Theareaofaparkinglotis Eachbusrequires ofspaceto

parkandeachcarrequires Notmorethan40vehiclesareallowedto

parkatatime.Iftheparkingchargeforabusis$12andthatofacaris$8,

(i)Writedownfourinequalitiesrepresentingtheaboveinformation

(ii)Plottheseinequalitiesonthesameaxesandshadeouttheunwanted

regions

(iii)Findhowmanyvehiclesofeachtypethatshouldbeparkedsoasto

obtainmaximumincomeandfindthismaximumincome

Ans:(iii)maxincomeis$380,thisincludes15busesand25cars
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7.Atransportcompanyhas8lorriesof8tonnescarryingcapacityeach

and5lorriesof10tonnescapacityeach.Thereare12driversavailable.

Thecompanywashiredtotransport480tonnesofcementfromthe

factorytothesalespoint.Each8tonnelorrycanmake6tripsadayand

each10tonnecanmake4tripsaday.Thecostofusingan8tonnelorry

anda10tonnelorryareShs40,000andShs60,000respectively.

(i)Showthatoneoftheconstraintsleadstotheinequality6x+5y60

(ii)Writedownthreefurtherinequalities

(iii)Drawthefeasibleregionthatrepresentsthisproblem

(iv)Findhowmany8tonneand10tonnelorriesthecompanyshoulduse

soastominimizethetransportcostandfindthisminimumtransportcost

Ans:(iv)mincostisShs500,000,with8lorriesof8tonnesand3of

10tonnes

8.Findtheminimumandmaximumvaluesoftheobjectivefunction

f(x,y)=40x+15y,subjecttothefollowingconstraints:

and

Ans:min=285,max=445

9.Theareaofamusicshowroomis Eachexecutiveclassseat

requires offloorspaceandeachgeneralclassseatrequires

offloorspace.Eachexecutiveclassticketyieldsaprofitof£90andeach

generalclassticketyieldsaprofitof£60.Atleast15executiveclass

ticketsareneededandatleasttwofifthoftheticketsshouldbegeneral.If

xandyrepresentsthenumberofexecutiveandgeneralclassticketssold

respectively,

(i)Writedownthreeinequalitiesrepresentingtheaboveinformation

(ii)Plottheseinequalitiesonthesameaxesandshadeouttheunwanted

regions
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(iii)Findhowmanyticketsofeachtypethatshouldbesoldsoasto

maximizeprofitandfindthismaximumprofit

Ans:(iii)maxprofitis£3,900,thisincludes30executiveand20general

tickets

10.Afurniturecompanywishestomaketablesandchairs.Eachtable

requires 4hoursofcarpentryand2hoursofvarnishingandcanbe

soldforaprofitof$70.Eachchairrequires3hoursofcarpentryand1hour

ofvarnishingandcanbesoldforaprofitof$50.Thecompanyhas240

hoursofcarpentrytimeavailableand100hoursofvarnishingperweek.

(i)Writedownfourinequalitiesrepresentingtheaboveinformation

(ii)Drawthefeasibleregionthatrepresentsthisproblem

(iii)Findhowmanyitemsofeachtypethatshouldbemadeeachweekso

astomaximizeprofitandcalculatethismaximumprofit

Ans:(iii)maxincomeis$4,100,thisincludes30tablesand40chairs

11.AmanwishestomixtwofoodbrandsPandQtoformadietrichin

vitamins.EachbagoffoodPcosts$3andcontains6unitsofvitaminA

and5unitsofvitaminB.EachbagoffoodQcosts$7andcontains3units

ofvitaminAand10unitsofvitaminB.Thedietisrequiredtocontainat

most24unitsofvitaminAandatleast50unitsofvitaminB.Ifxandyare

thenumberofbagsofPandQtobemixedrespectively,

(i)Writedownfourinequalitiesrepresentingtheaboveinformation

(ii)Plottheseinequalitiesonthesameaxesandshadeouttheunwanted

regions
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(iii)Findhowmanybagofeachbrandshouldbemixedsoastominimize

thecostofthedietandcalculatethisminimumcost

Ans:(iii)mincostis$34,thisincludes2bagsofPand4bagsofQ

12.AfarmerwishestomixtwofertilizerbrandsPandQtoenrichhis

gardenwithnutrients.EachbagofbrandPcosts$20andcontains25kgof

nitrogenand6kgofphosphate.EachbagofbrandQcosts$50and

contains5kgofnitrogenand 8kgofphosphate.Thegardenneeds

atleast25kgofnitrogenandatmost48kgofphosphate.Ifxandyarethe

numberofbagsofPandQtobemixedrespectively,

(i)Writedownfourinequalitiesrepresentingtheaboveinformation

(ii)Plottheseinequalitiesonthesameaxesandshadeouttheunwanted

regions

(iii)Findhowmanybagofeachbrandshouldbemixedsoastominimize

thecostofthenutrientrequirementandcalculatethisminimumcost

Ans:(iii)mincostis$230,thisincludes4bagsofPand3bagsofQ

13.Thefeasibleregionofalinearprogrammingproblemisrepresentedby:

and

(a)Drawthefeasibleregionthatrepresentsthisproblem

(b)FindthemaximumvalueofFonthefeasibleregion,incasewhere:

(i)F=3x+y

(ii)F=x+3y Ans:b(i)56(ii)82

14.Afarmerhas50hectaresoflandtogrowmaizeandbeans.Each

hectareofmaizeyieldsaprofitof$105andrequires20litresofherbicides.

Eachhectareofbeansyieldsaprofitof$90andrequires10litresof

herbicides.Thefarmerhasonly800litresofherbicidesavailable.Ifxandy

arethehectaresoflandtobeplantedwithmaizeandbeansrespectively,

(i)Writedownfourinequalitiesrepresentingtheaboveinformation

(ii)Plottheseinequalitiesonthesameaxesandshadeouttheunwanted
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regions

(iii)Findhowmanyhectaresoflandshouldbeallocatedtoeachcropsoas

tomaximizeprofitandcalculatethismaximumprofit

Ans:(iii)maxprofitis$4950,thisincludes30maizehectaresand20of

beans

15.AfarmerwishestomixtwofertilizerbrandsPandQtoenrichhis

gardenwithnutrients.EachbagofbrandPcontains25kgofnitrogen,1kg

ofphosphate,3kgofpotashand4kgofchlorine.EachbagofbrandQand

contains35kgofnitrogen,2kgofphosphate,15kgofpotashand5kgof

chlorine.Thegardenneedsatleast24kgofphosphate,atleast27kgof

potashandatmost78kgofchlorine.IfxandyarethenumberofbagsofP

andQtobemixedrespectively,

(i)Writedownthreeinequalitiesrepresentingtheaboveinformation

(ii)Plottheseinequalitiesonthesameaxesandshadeouttheunwanted

regions

(iii)Findhowmanybagofeachbrandshouldbemixedsoastominimize

theamountofnitrogenaddedinthegardenandfindthisminimumamount

ofnitrogenadded

Ans:(iii)minnitrogenis45kg,thisincludes4bagsofPand10bagsofQ

16.Inasugarfactory,electricalandmanualpackingmachinesaretobe

used.Anelectricalmachinepacks300bagsperdayandamanualone

packs250bagsperday.Anelectricalmachinerequires3workerswhereas

amanualonerequires7.Atleast35workersneedtobeusedandthe

numberofbagspackedperdayshouldnotexceed3000.Ifxandy
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representsthenumberofelectricalandmanualmachinesused

respectively.

(i)Writedownfourinequalitiesrepresentingtheaboveinformation

(ii)Plottheseinequalitiesonthesameaxesandshadeouttheunwanted

regions

(iii)IfthecostofrunninganelectricalmachineisShs6000perdayanda

manualoneisShs8000,findhowmanymachinesofeachtypethatshould

beusedsoastominimizethecostperdayandcalculatethisminimum

cost

Ans:(iii)(8,0),(4,6),(6,3)andleastcostisShs360,000

17.ThepartyorganizingcommitteehasShs450,000availabletospendon

buyingbeerandsoda.Atleasttwiceasmanycratesofbeerascratesof

sodaareneeded.Eachcrateofbeercontains25bottlesandcosts

Shs40,000.Eachcrateofsodacontains20bottlesandcostsShs15,000.

Morethan200bottlesofbeerandsodaareneeded.

(i)Writedownfiveinequalitiesrepresentingtheaboveinformation

(ii)Plottheseinequalitiesonthesameaxesandshadeouttheunwanted

regions

(iii)Findhowmanycratesofbeerandsodathatshouldbeboughtsoasto

minimizethecostofdrinksandcalculatethisminimumcost

Ans:(iii)mincostisShs285,000,thisincludes6beercratesand3soda

crates
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18.Thegraphbelowshowsthefeasibleregionofalinearprogramming

problem:

(i)Writedownfourinequalitiesrepresentingthefeasibleregion

(ii)Listdownallthepossiblesolutionsoverthefeasibleregion

(iii)FindthemaximumvalueofF=3x+4yonthefeasibleregion

(iv)Calculatetheareaofthefeasibleregion

Ans:(iii)maxvalueis39 (iv)15squnits

19.AschoolHeadteacheristoadmitxnumberofmalestudentsandy

female students.Thestudents’admissionsaresubjecttothefollowing

conditions:

and

(i)Drawthefeasibleregionthatrepresentsthisproblem

(useascaleof2cm:10unitsonbothaxes)

(ii)Theschoolfeesforamalestudentis$500andthatofafemalestudent

is $400.Findhowmanystudentsofeachkindthatheshouldadmitin

orderto obtainmaximumincomeandcalculatethismaximumincome

xaxi

yaxi

6

0 72

(7,3)

(5,6)

(2,8)

5

3

8



28

Ans:(iii)maxincomeis$25,000,thisincludes30malesand25females

3.Aschoolistohirebusesandcoasterstotransportatleast384students.

Eachbuscancarry64studentsandacoastercarries48.Theschoolcan

hirenotmorethan7vehicles.ItcostsShs75,000tohireabusandShs

45,000foracoaster.

(i)Writedownfourinequalitiesrepresentingtheaboveinformation

(ii)Plottheseinequalitiesonthesameaxesandshadeouttheunwanted

regions

(iii)Findhowmanyvehiclesofeachtypethatshouldbehiredsoasto

minimizethetransportcostandcalculatethisminimumtransportcost

(i)Ifx=Noofhiredbusesandy=Noofhiredcoasters

64x+48y384 4x+3y24------(i)

x+y≤7------(ii) x0------(iii) y0------(iv)

(iii)Costfunction:f(x,y)=75,000x+45,000y “Objectivefunction”

MincostisShs405,000,this

includes3busesand4coasters

(i)Writedownthreeinequalities

representingtheaboveinformation

(x,y) (3,4) (6,0) (7,0)

f(x,y) 405,00

0

450,00

0

525,00

0
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(ii)Drawsuitablegraphstoshowthefeasibleregion

(iii)Findthenumberofvehiclesofeachtypethatshouldbeusedsoasto

minimizethetransportcostandfindthisminimumtransportcost

Ans:(iii)(8,0),(4,6),(6,3)andleastcostisShs360,000

(a)Findhowmanydaysofeachtypeofvehicletheyshoulduseto
(i) Minimizethecostofthetour
(ii) Maximizethedistancetravelled (4marks)

1.Atesthas6essayquestionsand25shortquestions.Astudenthasonly

90minutestodothetest.Eachessayquestiontakes10minutestoanswer

andcarries20marks.Eachshortquestiontakes2minutestoanswerand

carries5marks.Atleast3essayquestionsandatleast10shortquestions

mustbedone.Thestudentknowsthematerialwellenoughtogetfull

marksonallthequestionsheattempts.

(i)Writedownfiveinequalitiesrepresentingtheaboveinformation

(ii)Drawthefeasibleregionthatrepresentsthisproblem

(iii)Findhowmanyquestionsofeachtypethestudentshouldanswersoas

toscorehighlyandfindthishighestmarkthestudentcanscore


