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0r (a) Th€ ciEuir in rhlE QIG) hs bdn d6t ed !oiDplen nr s p'laiD
Elolimship b.N*n lnc inptrt and ouQu.

(i) Nane the tfire op rmp circuib sboM.
(ii) Ii.d tl)e expftsion for Vo.
(iii) Develop an alten0c dcsign usin8 only one op-anp. Use feedbac*

resisioroll00 tO.
(12 marks)

(b) Thc mid-f€qu.fty gain and lor cutoil fEqu.ey ol a ciruir withod fecdblck
aE 100 dd 500 Hz Esp6liv.ly. If ih. gain bandwidtfi producl is 100 MH4

(i) Find tne new nid-frcqudcy sa in {d rh€ hish cubff fteqn.rcy fo. th.
circun *i(h nesrtiw f@dback .nd fedbrck frcbr, F = 0.l9

(ii) DFv thc &!qu.ncy rcspone lor bolh @ndinoN, with and without
Hback on th. smc araDh

q) Forthe cn.uit in FiguF Ql,

Or (o) rlE oiruit in Fisurc Q3 (a) is. bl{k diae@ ofa! ampliier with a rcsrliv.
fcdb.ck ft*orL Givd A, = 2000 lnd p = 0.01.

(a) Sk€th rhe ftequery rcsFn& of lh. .ncuir. bbel the Bain (in dB) dnd cntof

G) Il6e in!!t signal. V 16 rhe circuir is ! I0 kHz sque wrve wi$ ! p€k volbse
of I v, sk@h cnil l.b€l bo(h rh. tDpur, vi rd o pnt s8!al, vo

(c) Ilvi n a sinusid of mplituda 2 v and fftqu.ncy I kIIz, skerch and lab.l borh
tlE inpuq v and ouFut sisnal, Vo

(i) Sbc rhe t?€ ofamplificr .nd lnc f..rlbacL bpolosy usen

(ii) Derire rhe equlion lor tll. overll Eah oftlE mplififl *ilb fc.db6cl
nturl (Ar) and d.r.minc rh. hlu..

(iii) Detmine rhe ourput inpedaftc wilh r€dback (z"r ) if rhc outpur
impedrnco witloul fsedb8c*,4 is 5kt)



(iv) Il the lov outoir lilquenoy oarh€ amplifier *ilh feedback ftMork (i.)
is 500H2, calculat. thc low cubfr ftequ.ncy (frl il lh. mpiner does
nor h!rc lie fe.dback rchvork.

O) (i) whrt is m osilldoa StG !\e purp* orthe leedbek ciEuit lor an
osoillalor oircuit

(ii) FisuE Q3OXii) is ! colpitls o$illaloi Dcr.minc tls hlne or rhe

conpo,ents (L .nd &) for itlo Nilhre 
'r 

to *sz.

aa (a) (i) Sr,lc ihe Barkrhu*n *il.dans fo! osillalion and descnbe how the

W.in B.idg€ O$illtior ncets lhc sndilions for osciuario..
(4 nff*g

(ii) D.sian a wein-Bn4! osillaror 10 o$illiB ar I kHz uins 0.04rr
crbicibs. The viheoff.€d&ck Gisb' ih the MDliiircrcu ts
l0 kO. Dm* $c circuilud deGmi.e the ftquiEd componenl valucs

O) Tbe cncuit in Fisuc Q4(b) is abl. b sflmb borh a Liansular vave as *cll ts

(i) D..ive tIE qplsion ror v^ in lefts or vs.
(ii) A$uming dBr Op snp 301 h$ sotutalion volhg6 of+l3 V, drae $e

roveloms for v^ lnd Vd dn lh. snc srapn Gane tine be) 0nd lah€l

Or Tlr€ tinfl in Fiturc Q5 is d.sigrcd !o ploduce a duty cyc lc of le$ tha 5elo. R1

is a series conbinrtion of Ra and &0,

(a) (i) Fi.d suilable vllu.s lor ti. resisron irllie minimlm li€qucncy
f-, = 76.39 kIIz tnd mininum duq c.ycle. %O^-= |v/o.

(ii) Calculat lne Ilwinun EnBe or duty crrc,

(iii) Sketcn de onlpnl volbgcs duri4 minimum p!.iod, T-h ind mximum
percd! T0q

(t) Gi€ two (2) applicadons for rh. .ircun d6tned in Qt(a).



q6 D$1F a 6inpl€ DC pover supply oonsistins of a oentr€ lapp€d transfomcr (l2V-0-
12V). a 2iiode r&tifier and a oapacitor as filter witn dE folloNin8 specincadons

ouFutcurent, Io(mrx) = 0 1 A
tupDle volhge, V,(p-p) = 0.5 V
Fosard diode vohagc , Vj* = 0.7 V
Mains supply = 240 V,50 Hz

(o) DtaN sd lab€l tI€ DC p6*.r 3upply.ircuit.

(n) sk@h rh. o!9!t *arefod rnd libcl (wnn valu6) rhe ouFut vol4c, v& and

(i) rhe cquned hnsfomor rDns nrio
(ii) de fi16 @pacitor vlluc
(iii) $e onput Dnso ol $n simpl. powc. supply if r. adjustablc oulpul

volras€ @sulator shovn in FiguE Q6G) is oo'!@red lo tl'o ouFut ol
rh€ filler circuil. Thc vslue of Rr on b€ vdi€d fion 0 to I kl), A$uc
rhar ld, - 7 mA and Rr=1oko

(i) Detmine tlE arrE Q (qui€en0 poi.t valEs ro. collcror cuMl
L-a ond colletor voluSc. VcEa

(ii) Wlbr is the tuinun p.rkrcp&k colebr lollage i.d cuftnt?
(iii) Find rfie lveBgc posor dolivercd io lne lord undn the nuiDum siglal

condirions of (ii).
(iv) Find tIE powe. di!6ipncd in thc tansisror under no sistul condnions

(v) Find the ndxibud efiicicncy

(b) (i) Th€ ciftun in Filurc Q7(b) ortnr.s on r +15 v supply Tne impcdaeo
of dE sFsks is 4 O. Whd n $e odinum ourenl thrcush lhc sFakcr
od the Do*d dissiplr.! in ir'l

(ii) Ih. cinDil in Fisu€ Q7(b) will harc cossvd dislonior in ib output
y$efm. DFw lnc ou9!r vav.fom lo illusFar. cmsv.r disto,lion
Dd explain iow lhG hlppcn

(iii) Modify ltc circun iD FielE Q7(b) s th.t ct\rsva disbnim alld bc
elimiMLd. DE* tle nodili.d circlil lnd cxplain bri.fly how n is

a7 (a) The Fdnsislor in tlE Fftr amplifis shown in FisuE Q7(a)(i) hls rhe Ac lold
linc G shoM in Fis!re Q?(!Iii). Thc bnsfomq h6 tlm ntio ol 14.6 : 3
AsMe th,t dF r.nsloms h4 aB EGlare
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