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Question 1 (8 marks)

Whatis printedby thefollowing C program?

#i ncl ude <stdio. h>

int pow2 ( int x )

returnn ;

}

voi d mai n(voi d)
{
int i, c;
char x[] ={ 1, 2, 3, 4 0} ;

for (i=0; x[i] ; i++) {

if (xfi] ) {
printf ( "%\n", pow2(x[i]) ) ;
}

}

Hints. Figure out what values are passed to the pow2() function. Figure out the purpose of
the pow?2 function.



Question 2 (7 marks)

This questionasksyou to write a C programthatimplementsa simplealarmsystem. The
alarmhas6 sensorsandonecontrolswitch. The stateof eachof the sensor@&ndthe switch
canbeobtainedby readinga bytefrom memorylocation200 (hex). Theleastsignificantbit
of this byte hasthevaluel if thealarmis on,andOif it is off. Eachof the next six bits has

thevaluel if asensois active andO if it is inactive. Thevalueof the mostsignificantbit is
undefined:
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Yourprogramshouldcontinuouslymonitorthestateof theswitch. If theswitchis onandone
or moreof the six sensorsareactve thenanalarmshouldbe soundedy writing the value

0x01to memorylocation200 (hex) otherwisethe alarmshouldbe turnedoff by writing the
valueO to 200 (hex).

Usethespeek() andspoke() functionsasusedin thelabsto readandwrite the memory
locations.You neednotincludecomments.

Question 3 (10 marks)

This questionasksyou to designa controllerto controlthe motorthatslidesthe CD trayin
andoutof aCD player Theinputsandoutputsareasshavn below:
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The controller has one push-tutton input, push andtwo limit switchesi n andout that
indicatethatthe tray is fully in or fully out of the playerrespectrely. Your controllerhas
two outputs: run which makesthe motor run to move the tray in or out andout which
determineghedirectionthatthetray moves(outwhenout is asserted).

If thetray is fully in or fully out, the controllerignoresall inputsexceptthe pushbutton.
Pushingthe button actuateghe motorto startmoving the tray out or in (respectrely) until
it reacheghe oppositelimit. While the tray is moving it ignoresall inputsexceptthe one

expectedimit switch. You canignoreunusuakonditionssuchasmightbecausedy sensor
failuresor if thetrayis left partly out.



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 4 states.

Question 4 (4 marks)

A 3-inputmajority-voteris a circuit that combineshreeredundaninputsinto one output.
Theoutputis setto 1 if two or moreof theinputsarel, otherwiseit is setto zeroasshovn
in thefollowing truthtable:

inputs | output
A B C Y
0O 0 O 0
0O 0 1 0
0 1 0 0
0O 1 1 1
1 0 O 0
1 0 1 1
1 1 0 1
1 1 1 1

Derivethebooleanogic equatiorfor theoutput.Draw a schematidiagramfor themajority
voterusingAND, ORandNOT gates.You neednot simplify your solution.

Question 5 (14 marks)

(&) For eachelectric motor requiremenin column*“A” selectthe bestmatchingentry in
column“B”. Write your answersin numericalorder and shav the numberand the
selectedetterunambiguously

A B
1 variablespeed A seno motor
2 nobrushesr commutator B steppemotor
3 accurateshaftposition C inductionmotor
4 fixedshaftangleincrements | D DC motor

(b) Foreachelectroniccomponentistedin column“A” selecthebestmatchingdescription
in column“B”. Write your answerdn numericalorderandshov the numberandthe
selectedetterunambiguously



A B
1 phototransistor A differentialamplifier
2 LED B provideselectricalisolation
3 optocoupler C generatetight
4 op-amp D controlledby light
5 full-wave rectifier D conductsn eitherdirection
6 diac D usedour diodes

(c) An electricmotoris runningat 3600rpm andis providing %-horsepwer. Whatis the
torqueontheshaft?

(d) WhatA/D corverterresolutionis requiredto measure voltageof betweerD and3 volts
with anaccurayg of 1 milli volt?



