Specialty/Option: Electrotechnics

Paper: Electronics for Electrotechnics Duration: 4 hours
Nature of Paper: Theory Credit: 6
PART A: ANALOGUE ELECTRONICS ..., (50 marks)
Exercise 1: TRANSISTOR STUDY ... (12 marks)
GiventheFET transistorof Figure.2
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The JFCT shown in figure 2 has values of Vg, ==10¥ and 7, =12mA. .
ij} Plot the transconductance curve for the device. (S marks)
Determine:
(ii)The gate to source voltage Vg (1 mark)
(ii)The drain current ) (2 marks)
“w)The srain te .ource voltage V), (2 marks)
Exercise 2: DC CirCuit analysiS.....coieeeeeiiiiniiniiaiieiiesrsarsacsecsssnsonsnss. (10 marks)

The circuit in figure 1 below represents an Wheatstone Bridge network is shown
in Figure2 havingaloadresistorof 32 Q.
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1. Determinethevaluesof the elementgRn and\?m) for the TheveningeneratoseenatterminalsA and
B whentheloadresistorof 3 2 @di s connect ed ..oooooviiiiiiiiiiiiiinan... | SR
marks)
2. Replacehecircuit by its loadresistoratterminalsAandB.........................co (2 marks)
3. Calculatethevalueof the current(l) throughtheloadresistor........................... ool 4 nfarks)
EXERCISE 1: OPERATIONAL AMPLIFIER .vutereetarenrecresensecsasensassnsssasenses (12 marks)

Considetthe operationabmplifier circuit below
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1.Expresd outintermsof N andl o ........cooooiiiiii e (2 marks)
2. Expresdin in termsof R1 E ande+andalsoexpresdo in termsof Vo,Rande + . ....... (2.marks)
3.Expres®- intermsof RL,RaANAV 0 ..o (2 marks)
4.Showthatlout is theform lou=YoE. DetermingY o ..........ccooviiiiiiiiiiiiiiiiiieei (2 marks)
5.TheloadRL is replacedwith a capacitorC which hasno chargefrom the Onset,
i.Determinethe expressiorof the chargingvoltageacrosghecapacitor....................... (2 marks)

i.if E=2 V, R 1andCKI1gOF determinghevoltageacrosshe capacitorafter 1L0milliseconds.(2
marks)

Exercise 3: DarlingtonEmitterf o 1 1 o we 1 ....ooiiiiiiiiiiiiiiiiii i ceeeseneen .12 Marks)
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1. Knowingthatfor bothtransistors|c ~ Ig, give:
a) Theexpressiorof thecurrentlczin functionof Baczandlss. ....o.ovevvnvivininnn... (2 marks)
b) Theexpressiorof thecurrentlcz in functionof Bacy, Baccandlss. .............. (2 marks)
c) Theexpressiorof thevoltage(Vg) atpointB, in functionof Vcc, R1 andRo...(2 marks)
d) Theexpressiorof thecurrentlg; in functionof Ry, Ro, Ve, andVee. ............. (2 marks)
2. Calculatethevaluesof:
a) ThevoltageVe atpointB. ... ..o (2 marks)
b) Thecurrentslcy, aNdIca. ...o.oeiniei (2 marks)
c) TheCollectorEmittervoltage(Vce2) acrosghesecondransistor................. (2 marks)
3. Calculatethe effectivecurrentgainof the Darlingtonpair. ......................... (3 marks)
PART B: DIGITAL ELECTRONIC ..uuueiiiiiiiiiiiiiiiiaeeteecennscccnes (50 marks)
Exorcise 1: COmMbINAtioNal LOGIC vuuvureniineieeeiiinrieieteteeeeneeneeneeneenresnsenssnesnnsnnsnns (20 marks)

Atwop a s s e maghasiwod seatswitcheyS: andS,) to detectthe presencef the passengerandtwo seat
belt switches(B1 andBy) to detectfastenedseatbelts.Eachswitch producesa “1” outputwhenactivated A signal
light (L) is to flashwhentheignition is switchedon andanypassengeis presentvithout his or herseatbeltfastened.

1. DrawtheTruthtableof thesystemwith inputsS,, S, B: andB,, andoutputL ............. .(8 marks)
2. Simplify the Logic equationof L usingK-map. ..........ccccooiiiiiiiiiiiieieeeeee, (7 marks)
3. Fromthesimplified equationof L, designa suitablelogic circuitforthes y s t e m......... (5 marks)
Exercise 2: Boolean FUNCLION mMinimizZation.......ccoeveieiieiuiiieininiiecnrnrsecasnssecasssecnss (10 marks)
Givenfigure 4 below,
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1. Givethelogic equationof thefunctionH above.....................ccooiiiiiiii . (3 marks)



Simplify H to its simplestform usingBooleanalgebra......................cocoi, (4 marks)
Draw the simplest possible logic diagram that implementsthe output of the logic diagram given
(3 marks)
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above
10mrks

Exercise 3: Counter circuit
Thefigure 5 belowrepresentst modulusX counter. Assumethatinitially, its outputstatesareA =B =C =

0. WhereA is theleastsignificantbit andC, the mostsignificantbit.
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1. Developthetruth tableof the abovecounter,indicatingthe statesof A, B, andC if 7 clock pulses

wereintroducedo theCoUNter ... ... ..., (5 marks)
2. Whatisthemodulusof thiscounter?................. i, (3 marks)
3. Whattypeof courteris this (Synchronousr Asynchronous)?.............................. (2 marks)

PART C:SIGNALPROCESSING .........ccoovviviiienieieeeiriiiieieeeeeeeeeeneiiieneeeeeeeeeenn (10MACKS) o
Fig belowconstitutethe block diagramof anelectricoven.
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Block diagramof anelectricoven

1. Calculatethes y s steansferfunCtion.............ccooevevviiiiiiiciii e (3.marks)
Y(P)
HP)=X(F)

2. DeduceH(T), theinverselaplacetransformof H(P) ..........oooovvviiiiiiiiiiie e, (4 marks)

3. Is thesystemstable Justify YOUIr aNSWET............ouiiiiiiiiiiiiiiiiiie e (3. marks)



