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SectionA[20marks]
Answeronequestionfrom thissection.

1.Useaspreadsheetofyourchoicetosimulatethefollowinglogicoftheworksheet
(a)Useonlythefollowingformulae:

Simulatethecircuitbelowonthespreadsheetandcompletethetruthtable

Covertto1sand0s



A B C B’=a A.B=b B’+C=c (A.B)’=d (A.B)’.B’.C=c.d
0 0 0 1 0 1 1 1
0 0 1 1 0 1 1 1
0 1 0 0 0 0 1 0
0 1 1 0 0 1 1 1
1 0 0 1 0 1 1 1
1 0 1 1 0 1 1 1
1 1 0 0 1 0 0 0
1 1 1 0 1 1 0 0

(b)DrawtheVonNeumannandHarvardarchitectureexplainingtheirdifferences.Justifyyour
answertowhicharchitectureisthebesttoadopt
[7]

Pointof
Comparison

VonNeumannArchitecture HarvardArchitecture

Diagram



Description

TheVonNeumannarchitecture
isatheoreticaldesignbasedon
thestored-program computer
concept.Theconceptwas
designedbyamathematician
JohnVonNeumannin1945and
currentlyservesasthe
foundationofalmostall
moderncomputers.

TheHarvardarchitectureisamodern
computerarchitecturebasedonthe
HarvardMarkIrelay-basedcomputer
modelwhichstoredinstructionson
punchedtape(24bitswide)anddatain
electro-mechanicalcounters.Some
examplesofHarvardarchitectures
involveearlycomputersystemswhere
programminginputcouldbeinone
media,forexample,punchcards,and
storeddatacouldbeinanothermedia,
forexample,ontap..

Arrangement

InVon-Neumannarchitecture,
thereisnoseparatedataand
program memory.Instead,a
singlememoryconnectionis
giventotheCPU.
Hasonlyonebusthatisused
forbothinstructionsfetches
anddatatransfers.

InHarvardarchitecture,theCPUis
connectedwithboththedatamemory
(RAM)andprogram memory(ROM),
separately.
Hasseparatememoryspacefor
instructionsanddatawhichphysically
separatessignalsandstoragecodeand
datamemory. 

Hardware
requirements

IncontrasttotheHarvard
architecture,thisrequiresless
hardwaresinceonlyacommon
memoryneedstobereached.

Itrequiresmorehardwaresinceitwillbe
requiringseparatedataandaddressbus
foreachmemory.

Space
requirements

Von-NeumannArchitecture
requireslessspace.

Thisrequiresmorespace.

Speedof
execution

Speedofexecutionisslower
sinceitcannotfetchthedata
andinstructionsatthesame
time.

Thespeedofexecutionisfasterbecause
theprocessorfetchesdataand
instructionssimultaneously.Aprogram
runningonHarvardarchitecturecanbe
executedfasterandmoreefficiently
becausetheinstructionsanddataare
handledmorequicklyastheydonot
havetosharethesamebus

Spaceusage

Spaceisnotwastedbecause
thespaceofthedatamemory
canbeutilizedbythe
instructionsmemoryandvice-
versa.

Itresultsinwastageofspacesinceifthe
spaceisleftinthedatamemorythenthe
instructionsmemorycannotusethe
spaceofthedatamemoryandvice-
versa.

Instruction
Processing

Theprocessingunitwould
requiretwoclockcyclesto
completeaninstruction. 

Theprocessingunitcancompletean
instructioninonecycleifappropriate
pipeliningplanshavebeenset

Cost
Instructionsanddatausethe
samebussystem thereforethe

Complexkindofarchitecturebecauseit



designanddevelopmentof
controlunitissimplified,hence
thecostofproductionbecomes
minimum

employstwobusesforinstructionand
data,afactorthatmakesdevelopmentof
thecontrolunitcomparativelymore
expensive. 

Use

VonNeumannarchitectureis
usuallyusedliterallyinall
machinesfrom desktop
computers,notebooks,high
performancecomputersto
workstations.

Harvardarchitectureisanewconcept
usedspecificallyinmicrocontrollersand
digitalsignalprocessing(DSP)..Harvard
architectureiswidelyusedonembedded
computersystemssuchasmobile
phones,burglaralarmsetc.

(c)Someofthecomponentsofacomputersystem are:
Peripherals keyboard

Monitor
I/OPorts VDUcontroller

KeyboardController
Memory MainMemory

SecondaryStorage
System buses Databus

Addressbus

Drawthediagram belowandlabelthecomponentsusingthelistabove



2.(a)AretailstoreinMutarewantstobuyanaccountingapplicationpackagewhichwill
assistincarryingoutdailystoreoperations.Theoperationsincludetackingproductstock,
capturingsoldproductsandprintingreportsformanagerialstaff

Asasystem developer,designasuitablesoftwarearchitectureformentioned
requirementsusinganappropriatedesign

(b)Apowerstationhasasafetysystem basedonthreeinputstoalogicnetwork.Awarningsignal(S
=1)isproducedwhencertainconditionsoccurbasedonthese3inputsdescribedinthetablebelow:
Booklet3q10p38

Awarningsignal(S=1)willbegeneratedif:

either(a)Temperature>120oCandCoolingWater100l/hr

or (b)Temperature120
o
Cand(Pressure>10barorCoolingWater100l/hr)

Drawalogicnetworkandtruthtabletoshowallthepossiblesituationswhenthewarningsignal
couldbereceived.

Statement:S=1if(T=1ANDW =NOT1)OR(T=NOT1AND(P=1ORW =NOT1))

Expression:T•W’+T



P W T W’ P+W’ W’.T T’ (P+W’).T’ ((P+W’).T’)+(W’.T)
0 0 0 1 1 0 1 1 1
0 0 1 1 1 1 0 0 1
0 1 0 0 0 0 1 0 0
0 1 1 0 0 0 0 0 0
1 0 0 1 1 0 1 1 1
1 0 1 1 1 1 0 0 1
1 1 0 0 1 0 1 1 1
1 1 1 0 1 0 0 0 0





SectionB[50marks]
Answeronequestionfrom thissection.

3.(a)Writeanalgorithm inpseudocodetocalculatetheaverageofasetof5marksforten
studentsenteredthroughthekeyboard.

[8]

Start
Total/Sum=0

Average=0
ForcountStudentI=1to10

EnterStuentName
ForcountMark=1to5

Input/Enter/Readmark
Total=Total+mark(Total+=mark)

NextcountMark
Average=total/countMark
Display/PrintStundentNameandAverage

NextCountStudent
End/Stop

(b)Designaninterfaceandwriteaprogram toconvertacrestohectares.[1acre=0,404686
hectares.]
Theprogram shouldacceptinputfrom useranddisplaytheoutput.Theprogram shouldworkfor
therealnumbersaswellaswholenumbers(e.g.itshouldaccept7,.2acres,0.5acresetc.)
[8]
1bvisualbasic2012used

Design

Code

PublicClassForm1

PrivateSubbtnCalculate_Click(senderAsObject,eAsEventArgs)HandlesbtnCalculate.Click
'declaringvariables'
Dim acreAsSingle
Dim hectareAsSingle
Consthet=0.404686
'assinngvariable'
acre=txtacres.Text
'formulathatwillwork'
hectare=acre*het

lblNoOfAcres

txtacres

btnCalculate



'showingtheoutputinamassagebox'
MsgBox("thenumberofhectaresare”,“Question3a"&hectare)

EndSub
EndClass

Results

(c)Byusingthebubblesortalgorithm,writeacodetosortanintegerarrayof10(ten)
elementsinascendingorder.

[25]

Itworksasfollows,

1.Comparethefirstitem inthelistwiththesecond.

2.Iftheyareinthewrongorder,swapthem around.

3.Comparetheseconditem tothethirditem.

4.Iftheyareinthewrongorder,swapthem around.

5.Continuedoingthisuntiltheendofthearray.

6.Ifyouhavehadtoswapanyitems,repeattheprocessuntilnoswapsaremade.

ForCount1=1To10
ForCount2=1To10
IfA[Count2]>A[Count2+1]Then
TempA[Count2]
A[Count2]A[Count2+1]
A[Count2+1]Temp

EndIf
NextCount2

NextCount1



(d)Usingaprograminglanguageofyourchoice,writeaprogram thatacceptdistanceofa
journey(inkm)andtime(inhours)tobespendduringthejourney.
Theprogram thencalculatesthespeed;anddetermineswhetherthespeedisslow,normalor
high.Theprogram thendisplaysthespeedcategoryinwhichthespeedbelongsto.
Thespeedcategoriesareasfollows

Slow 1–45km/h
Normal 1–45km/h
High 1–45km/h [9]

3d design

Code

PublicClassForm1

PrivateSubbtncalculate_Click(senderAsObject,eAsEventArgs)Handlesbtncalculate.Click
'declaringvariables'
Dim distanceAsSingle
Dim speedAsSingle
Dim timetakenAsInteger
'assigningvariables'
distance=txtdistance.Text
timetaken=txttime.Text
speed=distance/timetaken
SelectCasespeed

Case1To45
'outputtingtheresults'



MsgBox("yourspeedinkm/hris"&speed&"categoryslow")
Case45To80

'outputtingtheresults'
MsgBox("yourspeedinkm/hris"&speed&"categoryNormal")

CaseIs>80
'outputtingtheresults'
MsgBox("yourspeedinkm/hris"&speed&"categoryHigh")

EndSelect

EndSub
EndClass



4. (a)Ticketsaresoldforaconcertat$30eachandapersonisnotallowedmorethan50
tickets.

Thedetailsforthediscountsaregiveninthetablebelow
Numberoftickets discount
10-20 10%
21-50 20%

Drawaflowchartofaprogram thatacceptsthenumberoftickets,calculatesdiscount
anddisplays

thetotalcostofthetickets. [12]

START
READTicketsBought

ticketsCost=$30‘constant
IFTicketsBought>50THEN

OUTPUT“Invalid,Pleasere-enterticketsbought
ELSE

OUTPUT TotalCost=TicketCost*TicketsBought
ENDIF
IFTicketsBought>=10ANDTicketsBought<20THEN

Discount=TotalCost*0.1
ELSEIFTicketsBought>=20ANDTicketsBought<=50THEN

Discount=TotalCost*0.2
ELSE

Discount=TotalCost*0
ENDIF

Payment=TotalCost–Discount
OUPUTPayment

STOP

REPEAT
PRINT"Howmanyticketswouldyouliketobuy?"
INPUTNumberOfTickets

UNTILNumberOfTickets>0ANDNumberOfTickets<51

IFNumberOfTickets>=10ANDNumberOfTickets<21THEN



Discount←0.1
ELSEIFNumberOfTickets>=10andNumberOfTickets<51THEN

Discount←0.2
ELSE

Discount←0
ENDIF

Cost←NumberOfTickets*30*(1–Discount)
PRINT"Yourticketscost",Cost

OR
REPEAT

PRINT"Howmanyticketswouldyouliketobuy?"
INPUTNumberOfTickets

UNTILNumberOfTickets>0ANDNumberOfTickets<51

IFNumberOfTickets<10THEN
Discount←0

ELSEIFNumberOfTickets>=10ANDNumberOfTickets<21THEN
Discount←0.1

ELSE(IFNumberOfTickets>=10andNumberOfTickets<51THEN)
Discount←0.2

ENDIF
Cost←NumberOfTickets*30*(1–Discount)
PRINT"Yourticketscost",Cost



(b)Aprogram acceptstotalamountofdailysalesforeachtransactionsandthegrandtotalsales
for

eachsalespersonandthetotalofallthesales.Theprogram thenoutputssalesperson
number,total

salespersalespersonandgrandtotal.
(i)Drawastructurediagram toillustratestheprogram, [13]



(ii)Writeaprogram forthescenariodescribed. [25]



SectionC[30marks]
Answeronequestionfrom thissection.

5.(a)Aschoolhasapolicythataleanerhastoparticipateinasleastoneclub.Eachclubhasat
leastone

patronwhoisateacher.Ateachermayonlypatrononeclub.
(i)DrawanER-diagram from thissystem withclearlabelsontherelationshipsamongstthe

entitiesinthescenario,insecondnormalform(2NF). [6]

6.
(ii)Suggestattributesforeachentitybydrawingonthesamediagram orbytypingina

separate
tablefrom thedatabasemodel

Statetheprimarykeyforeachentity.
[9]

Entity Attributes Primarykey

School SchoolID,AddressName,Policy schoolID

Learner LearnerID,Address,Name learnerID

Club ClubID,Name ClubID

Teacher ECNumber,Address,Name ECnumber

(b)Ashopkeeperusesasinglefiletorecorddetailsofsalesofgoods

LEARNERSCHOOL

TEACHER

CLUBlink

le
ar

ne
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D
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n
u

m
b

e
r

name
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s
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D



Writeinthecorrespondingspacebelow,thecorrectnameforeachofA,B,CandDfrom the
figureaboveusingonlythefollowing:



 Processor
 AddressBus
 DataBus
 MainMemory
 Keyboard
 VisualDisplayUnit

Answer:

A=Visualdisplayunit

B=Processor

C=Mainmemory

D=Keyboard

(b)Showthestagesofaquicksorttoputthefollowingnumbersintoascendingnumericalorder:
24 8 371115(OCR2509January2005q4)

•highlightfirstnumberinthelist(the‘searchnumber’)
•pointerateachendoflist
•Repeat:

Comparenumbersbeingpointedto…
…ifinwrongorder,swap
Movepointerofnon-searchnumber
Untilpointerscoincidesosearchnumberincorrectposition
Splitlistinto2sublists
Quicksorteachsublist

•Repeatuntilallsublistshaveasinglenumber
•Putsublistsbacktogether

QuickSort
Firstthedataisplacedinarowwithanarrowunderthefirstandlastvalues,pointingateach
other,oneisfixedwhereasoneismovable.
Ifthetwovaluesareinthecorrectorderthenmovethemovablearrowtowardsthefixed
arrow,elseswaptheitemsandthearrows.
Continuetorepeatthisuntilthearrowscollide.
Continuetorepeatthisprocessuntilthefilesareofalengthofone.



Splitintosublists,repeat…
OR
alternativeanswerusingapivot:

Selectanitem atrandom,thepivot
Createtwonewlists:
…onewithallitemslessthanpivot,
…otherwithitemsgreaterthanpivot
Repeat
…untillistsonlyhaveoneitem

(demonstratethisonnumbersgiven)

Quicksort:

Usestwopointers

Comparenumbersatpointers&swapifinwrongorder

Moveonepointeratatime

Alternativemethodusesapivot

Repeatedsplittingintosublists

Sublistsareindependentsocanbesortedseparatelyusingarecursive

algorithm

Sublistsarereducedtoasinglenumberthenputtogethertoform sorted

list.
Advantage:

Veryquickforlargesetsofdata.

Disadvantage:

Initialarrangement




