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This examhasfive (5) question®n four (4) pages.Themarksfor eachquestiorareasindicated.There
areatotal of forty-three(43) marks.Answerall questions Write your answersn the exambookprovided.
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Question 1 (6 marks)
Whatis printedby thefollowing C program?

#include  <stdio.h>
#tdefine N 5

int even(int )

{
return (i & 1) =0 ;
}
int  next(int )
{
return i+ 1 ;
}
void main(void)
{
int i, ¢ ;
char x[N] ={ a, b, ¢, d, ' } ; [ values of x[0], x1],
for (=0 ; ikN ; i++ ) {
if ( even(i) ) {
c = next(( xi ) ;
printt ~ ( "%d\n", ¢ ) ;
}
}
}

Hints: Figure out the valuestaken on byi . The ASCII value for a is 97 (decimal). The ACI|
valuesfor letters are assigned in ascending alphabetical order (e.g. b is98, ¢ is99, etc).
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Question 2 (7 marks)

Write a C functiondeclaredasint oesum(int af], int n, int doeven) . The amgu-
menta is aninteger arrayandn is the numberof elementsn the array If the amgument
doeven is non-zeroyour functionshouldreturnthe sumof the even-valuednumbersn the
array otherwiseyourfunctionshouldreturnthesumof theodd-valuednumbersn thearray
Write only thefunctionoesum() , nota completeprogram.

For example,if a containedhevalues{2, 1, 3},thenoesum(a,3,2) wouldreturn2 and
oesum(a,3,0) wouldreturn4.

Hint: Make sure any logical expressions do what you expect.

Question 3 (12 marks)

This questionasksyou to designa controllerthat generatesn outputpulsewhena fish is
detectedswimmingin the desireddirectiondown a stream. Your controllerhastwo fish-

detectorinputs: A andB andoneindicatoroutput: C asshavn below:

desired
fish direction of
motion

detectors

@ — . . water

controller = C

Thefish detectomutputsare0 (nofishdetectedjpndl (fish detected)The controlleroutput
isinitially setto O while waitingfor afish. To make sureyouonly detecffishswimmingin the
desireddirection,your controllermustwait until A is 1 andB is O followedby the situation
whenA andB areboth 1. Whenthis sequencef input conditionsoccursthe outputC is
turnedto 1. C remainssetto 1 until A turnsto 0 again.The controllerthenresumesvaiting
for afish.

Fish swimmingthe wrongway (from B to A) or thatonly manageo turn A to 1 andthen
exit backwardsshouldnot generateanoutputpulse.Fishthataresofastthatthey only turn
A to 1 andthenonly B to 1 shouldalsonot generatean output. However, oncea fish has
turnedon only A andthenboth A andB you mayassumaet will continueswimmingin the
desireddirection.

Designa statemachinefor the controller List the inputsandoutputs. Choosea suficient
numberof statesandgive a nameto eachstate. Write a table giving the outputfor each
state. Draw a statetransitiondiagramshaving the statesand the logical conditionsthat
causdransitionsbetweerthem.Write outatakular descriptiorof the statemachinewith the
following columns:startingstate jnput, next state.

Youmayusean”X” toindicatethataninput hasno effect.
Hint: My solution has 3 states.



Question 4 (4 marks)

A 3-inputevenparity generatois a combinationakircuit with threeinputsandoneoutput.
Theoutputis high (1) if theinputcontainsanevennumberof '1’sasshawvn in thefollowing

truthtable:
inputs | output
A B C P
0O 0 O 1
0O 0 1 0
0O 1 O 0
0 1 1 1
1 00 0
1 0 1 1
1 1 0 1
1 1 1 0

Derive the booleanlogic equationfor the output. Draw a schematiaiagramfor the parity
generatousingAND, OR andNQOT gates.You neednot simplify your solution.

Question 5 (14 marks)

(a) For eachtypeof electricmotorin column“A” selectthe bestmatchingentryin column
“B”. Write your answersn numericalorderand shov the numberandthe selected
letterunambiguously

A B
1 stepper A fixedspeed
2 seno B A.C.powered
3 induction C usedeedback
4 synchronous D all-digital control

(b) Foreachtypeof A/D corverterin column“A” selectthe bestmatchingentryin column
“B”. Write your answersn numericalorderand shov the numberandthe selected
letterunambiguously

A B
1 flash A inexpensve
2 successie approximation B slow
3 dual-slope C fast
4 voltage-frequengc D N stepdor N bits




(c) Whatisthevalueof thefollowing’C’ expressionGive youranswelin hexadecimablnd
shawv your work.

(21 © 0x31) >>1

(d) A microprocessohasa built-in 8-bit A/D corverterthat corvertsan input between0
and>5 volts to avaluebetweerD and255. Whatis the A/D cornverters resolution?

(e) A MOSFET power transistorwith a maximum RDSon of 25 mQ is usedto switcha
currentof 20 A. Themanuhcturerspecifiesa maximumjunctiontemperaturef 200C
andajunction-to-heatsinkhermalresistancef 4 degrees/WThe device mustoperate
up to an ambienttemperaturef 80 C. How shouldyou specifythe heatsink? Shav
your work.



