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This examhasthree(3) questions.The marksfor eachquestiorareasindicated.Therearea total of 28
marks. Answerall questions.Write your answersn the exambook provided. Shav your work. You may
answetrthe questionsn ary order Books,notesandcalculatorsareallowed.

Returnthis exampapemwith youranswers.The contentf this exammustbekeptconfidential. Reveal-
ing the contentsof this examwill be considerecgcademiaishonestyandwill resultin sanctionsaccording
to Universitypolicies.

Question 1 (8 marks)
Whatis printedby thefollowing C program?Shawv your work.

#include  <stdio.h>

#define N 7
main()
{ . .
int i, ¢ ;
char x[N] ={9, 5 2, 7,6, 0 3} ;
for (=0 ; Xx[i] ; i++ ) {
if ( x[] & O0x02 ) {
printt ~ ( "%d\n", Xx{i] " i) ;
}

Hints: Useatable Startbyfiguring outthevaluestakenonbyi .

Question 2 (14 marks)

Write aC functioncalledarea() thattakestwo one-dimensionahteger(int ) arrayscalled
wandd asagumentsandreturnsaninteger Both arrayshave the samenumberof values.
Eachpairw[i] ,d[] givesthewidth anddepthdimension®f awoodenboard.Theendof
eacharrayis indicatedby placinga negative elementattheendof botharrays.

Your function shouldreturnthe sum of the areasof all of the usableboards. A boardis
definedasusablef boththewidth anddeptharegreaterthanl2.



Write only thefunctionarea() , notacompleteprogram.

For example,if wwassetto { 1, 2 3, -1} andd wassetto { 5, 2, 1, -1}, thenarea(w,d)
wouldreturn12.

Question 3 (28 marks)

This questionasksyou to designa controllerfor a device that manugacturesadobebricks
by compressingsoil. The controlleris connectedo a pressuresensorthat indicatesthat
thebrick hasbeensufiiciently compressed switchthatindicatesthatthe plungerhasbeen
completelyretractecanda pushhutton. The controllercanmove the plungerup anddown by
assertingoneof two signals,up anddown thatdrive a motor:

controller

switch

pressure sensor

pushbutton

Thedevice operatessfollows: Theoperatomputssoil in thecontainermndpresseshe push-
button. Thecontrollermovesthe plungerdown until the pressurendicatorindicateghatthe
pressuréhasreacheda sufficiently high level. At this pointthe motoris shutoff. Whenthe
operatompusheson the buttonagain,the plungeris raiseduntil it reacheshe fully-retracted
position.

Designa statemachinecontroller for the motor controller List the inputs and outputs.
Choosea sufficient numberof statesand give a nameto eachstate. Write a table giving

the outputconditionsfor eachstate. Write out a takular descriptionof the statemachine
with thefollowing columns:startingstate input, next state.Draw a statetransitiondiagram
shawving the statesandthe logical conditionsthatcausdransitionsbetweerthem.

Use”X” toindicatethataninputhasno effect.

Chooseencodingdor the states. Write out the sum-of-productdooleanexpressiongor
eachoutputsignalandfor eachsignalnecessaryo determinethe next state. You neednot
simplify your expressions.

Draw a schematialiagramfor the controllerthatusesonly D flip-flops, NOT invertersand
multiple-inputAND andOR gates.Usestandardgymbolsfor thegates.Shov whereaclock
would be connected.



