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Thisexamhasthree(3) questions.Themarksfor eachquestionareasindicated.Therearea total of 28
marks.Answerall questions.Write your answersin theexambookprovided. Show your work. You may
answerthequestionsin any order. Books,notesandcalculatorsareallowed.

Returnthisexampaperwith youranswers.Thecontentsof thisexammustbekeptconfidential.Reveal-
ing thecontentsof thisexamwill beconsideredacademicdishonestyandwill resultin sanctionsaccording
to Universitypolicies.

Question 1 (8 marks)

Whatis printedby thefollowing C program?Show yourwork.

#include <stdio.h>
#define N 7

main()
{

int i, c ;
char x[N] = { 9, 5, 2, 7, 6, 0, 3 } ;
for ( i=0 ; x[i] ; i++ ) {

if ( x[i] & 0x02 ) {
printf ( "%d\n", x[i] ˆ i ) ;

}
}

}

Hints: Usea table. Startbyfiguringout thevaluestakenonby i .

Question 2 (14marks)

Write aC functioncalledarea() thattakestwo one-dimensionalinteger(int ) arrayscalled
w andd asargumentsandreturnsan integer. Both arrayshave thesamenumberof values.
Eachpair w[i] , d[i] givesthewidth anddepthdimensionsof a woodenboard.Theendof
eacharrayis indicatedby placinganegativeelementat theendof botharrays.

Your function shouldreturn the sumof the areasof all of the usableboards. A boardis
definedasusableif boththewidth anddeptharegreaterthan12.
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Write only thefunctionarea() , notacompleteprogram.

For example,if w wassetto
�

1, 2 3, -1 � andd wassetto
�

5, 2, 1, -1 � , thenarea(w,d)
would return12.

Question 3 (28marks)

This questionasksyou to designa controllerfor a device that manufacturesadobebricks
by compressingsoil. The controller is connectedto a pressuresensorthat indicatesthat
thebrick hasbeensufficiently compressed,a switchthatindicatesthattheplungerhasbeen
completelyretractedandapushbutton.Thecontrollercanmovetheplungerupanddown by
assertingoneof two signals,up anddown thatdriveamotor:

soil

plunger

pressure sensor

controller

up

down
�

pushbutton
switch

Thedeviceoperatesasfollows: Theoperatorputssoil in thecontainerandpressesthepush-
button.Thecontrollermovestheplungerdown until thepressureindicatorindicatesthatthe
pressurehasreacheda sufficiently high level. At this point themotoris shutoff. Whenthe
operatorpusheson thebuttonagain,theplungeris raiseduntil it reachesthefully-retracted
position.

Designa statemachinecontroller for the motor controller. List the inputs and outputs.
Choosea sufficient numberof statesandgive a nameto eachstate. Write a tablegiving
the outputconditionsfor eachstate. Write out a tabular descriptionof the statemachine
with thefollowing columns:startingstate,input,next state.Draw a statetransitiondiagram
showing thestatesandthelogicalconditionsthatcausetransitionsbetweenthem.

Use”X” to indicatethatan inputhasnoeffect.

Chooseencodingsfor the states. Write out the sum-of-productsbooleanexpressionsfor
eachoutputsignalandfor eachsignalnecessaryto determinethenext state.You neednot
simplify yourexpressions.

Draw a schematicdiagramfor thecontrollerthatusesonly D flip-flops,NOT invertersand
multiple-inputAND andORgates.Usestandardsymbolsfor thegates.Show whereaclock
wouldbeconnected.
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