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Q:-1 i(b) iThe iinput iof ia icertain iregulator iincreases iby i4.5 iV. iAs ia iresult, ithe ioutput 

ivoltage iincreases iby i0.062 iV. iThe inominal ioutput iis i40 iV. iEvaluate ithe iline 

iregulation iin iboth i% iand iin i%/V 

Answer: 

 

Line iRegulation iin i% i: 

 

As iwe iknow ithat, 

Line iregulation=
0.062

4.5
× 100 

Line iregulation= i1.378% 

 

Line iRegulation iin i%/V i: 

As iwe iknow ithat, 

Line iregulation i=
0.062
40

4.5

× 100 

Line iregulation= i0.344%/V 

 

 

Q:-1 i(a) iDiscuss ithe idarlington iconnection ifor imultistage iamplifiers 

Multistage iAmplifier: 

An iamplifier iformed iby iconnecting iseveral iamplifiers iin icascaded iarrangement isuch ithat ioutput iof ione 

iamplifier ibecomes ithe iinput iof iother iwhose ioutput ibecomes iinput iof inext iand iso ion i. iThe ioverall 

ivoltage igain iof imultistage iamplifier iis iproduct iof ivoltage igain iof iindividual iamplifier. 

Darlington iPair: 

A ivery ipopular iconnection iof itwo ibipolar ijunction itransistors ifor ioperation ias ione i“superbeta” itransistor 

iis ithe iDarlington iconnection ishown iin iFigure ibelow iThe imain ifeature iof ithe iDarlington iconnection iis ithat 

ithe icomposite itransistor iacts ias ia isingle iunit iwith ia icurrent igain ithat iis ithe iproduct iof ithe icurrent igains 



iof ithe iindividual itransistors. iIf ithe iconnection iis imade iusing itwo iseparate itransistors ihaving icurrent 

igains iof iβ1 iand iβ2, ithe iDarlington iconnection iprovides ia icurrent igain iof iβD i= iβ1β 

 

Use iof iDarlington iamplifier: i 

The iDarlington iPair ioffers ia inumber iof iadvantages. iIt iis iprimarily iused ibecause iit ioffers ia iparticularly 

ihigh icurrent igain iand ithis ialso ireflects iinto ia ihigh iinput iimpedance ifor ithe ioverall iDarlington icircuit 

iwhen icompared ito ia isingle itransistor. 

 

 

Q2.  Explain iColpitts iand iHartley ioscillators. 

 

Answer: i 

Colpitts iOscillator: 

Oscillator iis ian iamplifier iwith ithe ipositive ifeedback iand iit iconverts iDC iinput isignal iinto iAC ioutput 

iwaveform iwith icertain ivariable ifrequency idrive iand icertain ishape iof ioutput iwaveform i(like isine iwave ior 

isquare iwave, ietc) iby iusing ithe ipositive ifeedback iinstead iof iinput isignal. iOscillators iwhich iutilizes ithe 

iinductor iL iand icapacitor iC iin itheir icircuit iare icalled ias iLC ioscillator iwhich iis ia itype iof ilinear ioscillator. 

LC ioscillators ican ibe idesigned iby iusing idifferent imethods. iThe iwell iknown iLC ioscillators iare iHartley 

ioscillator iand iColpitts ioscillator. iAmong ithese itwo, ithe ifrequently iused idesign iis iColpitts iOscillator 

idesigned iby iand inamed iafter ian iAmerican iEngineer iEdwin iH iColpitts iin i1918. 

Colpitts iOscillator iTheory 

It iconsists iof ia itank icircuit iwhich iis ian iLC iresonance isub icircuit imade iof itwo iseries icapacitors iconnected 

iin iparallel ito ian iinductor iand ifrequency iof ioscillations ican ibe idetermined iby iusing ithe ivalues iof ithese 

icapacitors iand iinductor iof ithe itank icircuit. 

 

This ioscillator iis ialmost isimilar ito iHartley ioscillator iin iall iaspects; ihence, iit iis itermed ias ielectrical idual iof 

iHartley ioscillator iand iis idesigned ifor ithe igeneration iof ihigh ifrequency isinusoidal ioscillations iwith ithe 



iradio ifrequencies itypically iranging ifrom i10 iKHz ito i300MHz. iThe imajor idifference ibetween ithese itwo 

ioscillators iis ithat iit iuses itapped icapacitance, iwhereas ithe iHartley ioscillator iuses itapped iinductance. 

 

Colpitts iOscillator iCircuit 

Every iother ioscillator icircuit iwhich igenerates isinusoidal iwaveforms iutilizes ithe iLC iresonant icircuit iexcept 

ia ifew ielectronic icircuits isuch iRC ioscillators, iWien-Robinson ioscillator iand ia ifew icrystal ioscillators iwhich 

idon’t irequire iadditional iinductances ifor ithis ipurpose. 

 

It ican ibe irealized iby iusing igain idevice isuch ias iBipolar iJunction iTransistor(BJT), ioperational iamplifier iand 

ifield ieffect itransistor(FET) ias isimilar iin iother iLC ioscillators ialso. iThe icapacitors iC1 i& iC2 iforms ipotential 

idivider iand ithis itapped icapacitance iin ithe itank icircuit ican ibe iused ias ithe isource ifor ifeedback iand ithis 

isetup ican ibe iused ito iprovide ibetter ifrequency istability icompared ito ithe iHartley ioscillator iin iwhich 

itapped iinductance iis iused ifor ifeedback isetup. 

Colpitts iOscillator iWorking 

Whenever ipower isupply iis iswitched ion, ithe icapacitors iC1 iand iC2 ishown iin ithe iabove icircuit istart 

icharging iand iafter ithe icapacitors iget ifully icharged, ithe icapacitors istarts idischarging ithrough ithe iinductor 

iL1 iin ithe icircuit icausing idamped iharmonic ioscillations iin ithe itank icircuit. 



 

Thus, ian iAC ivoltage iis iproduced iacross iC1 i& iC2 iby ithe ioscillatory icurrent iin ithe itank icircuit. iWhile ithese 

icapacitors iget ifully idischarged, ithe ielectrostatic ienergy istored iin ithe icapacitors iget itransferred iin ithe 

iform iof imagnetic iflux ito ithe iinductor iand ithus iinductor igets icharged. 

 

The iHartley iOscillator 

The iHartley iOscillator idesign iuses itwo iinductive icoils iin iseries iwith ia iparallel icapacitor ito iform iits 

iresonance itank icircuit iproducing isinusoidal ioscillations 

 

In ithe iHartley iOscillator ithe ituned iLC icircuit iis iconnected ibetween ithe icollector iand ithe ibase iof ia 

itransistor iamplifier. iAs ifar ias ithe ioscillatory ivoltage iis iconcerned, ithe iemitter iis iconnected ito ia itapping 

ipoint ion ithe ituned icircuit icoil. 

The ifeedback ipart iof ithe ituned iLC itank icircuit iis itaken ifrom ithe icentre itap iof ithe iinductor icoil ior ieven 

itwo iseparate icoils iin iseries iwhich iare iin iparallel iwith ia ivariable icapacitor, iC ias ishown. 

The iHartley icircuit iis ioften ireferred ito ias ia isplit-inductance ioscillator ibecause icoil iL iis icentre-tapped. iIn 

ieffect, iinductance iL iacts ilike itwo iseparate icoils iin ivery iclose iproximity iwith ithe icurrent iflowing ithrough 

icoil isection iXY iinduces ia isignal iinto icoil isection iYZ ibelow. 

An iHartley iOscillator icircuit ican ibe imade ifrom iany iconfiguration ithat iuses ieither ia isingle itapped icoil 

i(similar ito ian iautotransformer) ior ia ipair iof iseries iconnected icoils iin iparallel iwith ia isingle icapacitor ias 

ishown ibelow. 



Basic iHartley iOscillator iDesign 

 

 

When ithe icircuit iis ioscillating, ithe ivoltage iat ipoint iX i(collector), irelative ito ipoint iY i(emitter), iis i180o iout-

of-phase iwith ithe ivoltage iat ipoint iZ i(base) irelative ito ipoint iY. iAt ithe ifrequency iof ioscillation, ithe 

iimpedance iof ithe iCollector iload iis iresistive iand ian iincrease iin iBase ivoltage icauses ia idecrease iin ithe 

iCollector ivoltage. 

Thus ithere iis ia i180o iphase ichange iin ithe ivoltage ibetween ithe iBase iand iCollector iand ithis ialong iwith ithe 

ioriginal i180o iphase ishift iin ithe ifeedback iloop iprovides ithe icorrect iphase irelationship iof ipositive 

ifeedback ifor ioscillations ito ibe imaintained. 

The iamount iof ifeedback idepends iupon ithe iposition iof ithe i“tapping ipoint” iof ithe iinductor. iIf ithis iis 

imoved inearer ito ithe icollector ithe iamount iof ifeedback iis iincreased, ibut ithe ioutput itaken ibetween ithe 

iCollector iand iearth iis ireduced iand ivice iversa. iResistors, iR1 iand iR2 iprovide ithe iusual istabilizing iDC ibias 

ifor ithe itransistor iin ithe inormal imanner iwhile ithe icapacitors iact ias iDC-blocking icapacitors. 

 

 

Q:-3(a) iDescribe ithe iidea ibehind iclass iB iamplifiers. 
 

Answer: 

Class iB iamplifier: 



 

Class iB iamplifier iis ia itype iof ipower iamplifier iwhere ithe iactive idevice i(transistor) iconducts ionly ifor ione 

ihalf icycle iof ithe iinput isignal. iThat imeans ithe iconduction iangle iis i180° ifor ia iClass iB iamplifier. iSince ithe 

iactive idevice iis iswitched ioff ifor ihalf ithe iinput icycle, ithe iactive idevice idissipates iless ipower iand ihence 

ithe iefficiency iis iimproved. iTheoretical imaximum iefficiency iof iClass iB ipower iamplifier iis i78.5% 

Uses iof iclass iB iamplifier: 

The iclass iB iamplifiers iare ithe ipositive iand inegative ihalves iof ithe isignals, ithat iare iallocated ito ithe 

idifferent iparts iof ithe icircuits iand ithe ioutput idevice iswitched iON iand iOFF icontinuously. iThe ibasic iclass iB 

iamplifiers iare iused iin itwo icomplementary itransistors iwhich iare iFET iand ibipolar. 

Class iB iamplifiers ias ia ihigh iefficiency iamplifier: 

The iClass iB iAmplifier ihas ithe ibig iadvantage iover itheir iClass iA iamplifier icousins iin ithat ino icurrent iflows 

ithrough ithe itransistors iwhen ithey iare iin itheir iquiescent istate i(ie, iwith ino iinput isignal), itherefore ino 

ipower iis idissipated iin ithe ioutput itransistors ior itransformer iwhen ithere iis ino isignal ipresent iunlike iClass i 

Advantages iof iclass iB iAmplifier: 

 Very ilow istanding ibias icurrent. iNegligible ipower iconsumption iwithout isignal. 

 Can ibe iused ifor imuch imore ipowerful ioutputs ithan iclass iA 

 More iefficient ithan iClass iA. 

Disadvantages iof iclass iB iAmplifier: 

 Creates iCrossover idistortion. 

 Supply icurrent ichanges iwith isignal, istabilized isupply imay ibe ineeded. 

 More idistortion ithan iClass iA. 

 

Q:-3(b) iExplain ithe itypes iof ivoltage iregulators iand itheir ipurposes. 
 
Answer: 
 
Voltage iRegulator: i 

Voltage iregulator, iany ielectrical ior ielectronic idevice ithat imaintains ithe ivoltage iof ia ipower isource 

iwithin iacceptable ilimits. iThe ivoltage iregulator iis ineeded ito ikeep ivoltages iwithin ithe iprescribed 

irange ithat ican ibe itolerated iby ithe ielectrical iequipment iusing ithat ivoltage 

Types iof iVoltage iRegulators: 

Basically, ithere iare itwo itypes iof iVoltage iregulators: iLinear ivoltage iregulator iand iSwitching ivoltage 

iregulator. 



Linear: 

Linear iregulator iacts ias ia ivoltage idivider. iIn ithe iOhmic iregion, iit iuses iFET. iThe iresistance iof ithe ivoltage 

iregulator ivaries iwith iload iresulting iin iconstant ioutput ivoltage. 

Advantages iof ia ilinear ivoltage iregulator: 

 Gives ia ilow ioutput iripple ivoltage 

 Fast iresponse itime ito iload ior iline ichanges 

 Low ielectromagnetic iinterference iand iless inoise 

 

Disadvantages iof ithe ilinear ivoltage iregulator: 

 Efficiency iis ivery ilow 

 Requires ilarge ispace i– iheatsink iis ineeded 

 Voltage iabove ithe iinput icannot ibe iincreased 

 There iare itwo itypes iof ilinear ivoltage iregulators: 

Then ithere iare ithe itwo isub itypes iof ilinear ivoltage iregulators: 

 Series i 

  iShunt. 

Switching: 

A iswitching iregulator irapidly iswitches ia iseries idevice ion iand ioff. iThe iswitch’s iduty icycle isets ithe iamount 

iof icharge itransferred ito ithe iload. iThis iis icontrolled iby ia ifeedback imechanism isimilar ito ithat iof ia ilinear 

iregulator. iSwitching iregulators iare iefficient ibecause ithe iseries ielement iis ieither ifully iconducting ior 

iswitched ioff ibecause iit idissipates ialmost ino ipower. iSwitching iregulators iare iable ito igenerate ioutput 

ivoltages ithat iare ihigher ithan ithe iinput ivoltage ior iof iopposite ipolarity, iunlike ilinear iregulators. 

 

 i i i i i i iAdvantages: 

 High iefficiency 

 Low iheat igeneration 

 Boost/buck/negative ivoltage ioperation ipossible 

Disadvantages: 

 More iexternal iparts irequired 

 Complicated idesign 

 Increased inoise 



There iare ithree isub itypes iof iswitching ivoltage iregulators: i 

 Step iup, 

  iStep idown i 

 Inverter ivoltage iregulators. 

 

 

Q4.  Explain ithe iworking iof iFlash iADC. 

 

Answer: 

A iflash iADC i(also iknown ias ia idirect-conversion iADC) iis ia itype iof ianalog-to-digital iconverter ithat iuses ia 

ilinear ivoltage iladder iwith ia icomparator iat ieach i"rung" iof ithe iladder ito icompare ithe iinput ivoltage ito 

isuccessive ireference ivoltages. 

Working iof ia iflash iADC: 

flash iADC iis iused ito iconvert ianalog ito idigital icomparator icompares itwo ivoltages ivalue iand igive ioutput 

ihigh ione ior ilow izero iin ithis icomparator ithe iinverting iterminal ivalue iis ihigher ithan inon-inverting iplus 

iterminal iso ithe ioutput iis ilow izero ithis icomparator ithe iinverting iterminal ivalue iis ilower ithan inon-

inverting iplus iterminal iso ithe ioutput iis ihigh ione iflash iADC iis isimple iand ifast ibut ithe iprecision iof iflash 

iADC iis iless iflash iADC iis iuseful iin ilarge ibandwidth iapplication iit isimply iconsists iof iresistors icomparator 

ipriority iencoder ivoltage iregulator ietc ieach iresistor ihaving isame ivalue ias iuse iadvantage iof iflash iADC iis 

ithat ifor ihigh iresolution iit irequires ilarge inumber iof icomparators ialso iit iconsume ilarge ipower iand iit iis 

ibigger iin isize iand ibid iflash iADC iconsists iof itwo ito ithe ipower iand iresistors iand itwo ito ithe ipower in iminus 

ione icomparators imeans iif iit iis ithree ibit i/ ia iDC ithen i2 ito ithe ipower i3 iequal ito i8 iresistors iand i2 ito ithe 

ipower i3 iminus i1 iequal i7 icomparators iare irequired iand iif iit iis ifor ibid iflash iADC ithen i2 ito ithe ipower i4 

iequal i16 iresistors iand i2 ito ithe ipower i4 iminus i1 iequal i15 icomparators iare irequired i iand iif iit iis i8-bit iflash 

iADC ithen i2 ito ithe ipower i8 iequal i256 iresistors iand i2 ito ithe ipower i8 iminus i1 iequal i255 icomparators iare 

irequired ithe iinput ivoltage iV iin iis iapplied ito inon-inverting iplus iterminal iof icomparator iand ireference 

ivoltage iis iapplied ito iinverting iterminal iof icomparator ithe iprocess iis iparallel iso iit iis ifast iand ialso icalled 

iparallel iADC isample-and-hold iis inot irequired iin ithis imethod iof iADC ilet ieight ivolt iis iapplied ito ibe 

ireferenced iby ia ivoltage iregulator iso ithe ivoltage idrop iis ishown iseven ivolt isix ivolt ifive ivolt i4 ivolt ithree 

ivolt i2 ivolt iand i1 ivolt ithe icomparators icompares ithe ireference ivoltage iV iRev iand iinput ivoltage iV iin iLED 

i2.5 ivolt iis iapplied ito ibe iin ithe icomparator icompare ithe ivoltage ivalues iif ivoltage ivalue iis ilower ithan 

ioutput iof ithat icomparator iset ito izero iand iit igoes ito ilower icomparator iand iif ivoltage ivalue iis ilower ithan 

ioutput iof ithat icomparator iset ito izero iand iit igoes ito ilower icomparator iif ivoltage ivalue iis igreater ithan 

ioutput iof ithat icomparator iset ito i1 ihere ithe i2.5 iis igreater ithan i2 iso ithe icomparator ivalue iis iset ito i1 iand 

ithe ipriority iencoder igives ithe ibinary ioutput 

 



Q5.  
(a) 
(b) 

Differentiate ibetween ithe ifollowing: 
Low ipass i& ihigh ipass ifilters 
Active iand ipassive ifilters 

 

(a) Low ipass i& ihigh ipass ifilters: 
 

High iPass iFilter: 
A ihigh-pass ifilter i(HPF) iattenuates icontent ibelow ia icutoff ifrequency, iallowing ihigher ifrequencies ito ipass 

ithrough ithe ifilter. 

Function: 

 iA ihigh-pass ifilter i(HPF) iis ian ielectronic ifilter ithat ipasses isignals iwith ia ifrequency ihigher ithan ia icertain 

icutoff ifrequency iand iattenuates isignals iwith ifrequencies ilower ithan ithe icutoff ifrequencyion: 

Use: 

High ipass ifilters iare iused iin iaudio isystem ias ipart iof ian iaudio icrossover ito idirect ihigh ifrequencies ito ia 

itweeter iwhile iattenuating ibass isignals iwhich icould iinterfere iwith, ior idamage, ithe ispeaker 

Calculation iof iHigh ipass ifilter: 

The ifrequency irange i“below” ithis icut-off ipoint iƒc iis igenerally iknown ias ithe iStop iBand iwhile ithe 

ifrequency irange i“above” ithis icut-off ipoint iis igenerally iknown ias ithe iPass iBand. iThe icut-off ifrequency, 

icorner ifrequency ior i-3dB ipoint iof ia ihigh ipass ifilter ican ibe ifound iusing ithe istandard iformula iof: i i i i i i i i i i i i i i iƒc 

i= i1/ i(2πRC). 

Low iPass iFilter 

 iA ilow-pass ifilter i(LPF) iattenuates icontent iabove ia icutoff ifrequency, iallowing ilower ifrequencies ito ipass 

ithrough ithe ifilter 

Function: 

A ilow-pass ifilter i(LPF) iis ia ifilter ithat ipasses isignals iwith ia ifrequency ilower ithan ia iselected icutoff 

ifrequency iand iattenuates isignals iwith ifrequencies ihigher ithan ithe icutoff ifrequency. 

Use: 

A ilow-pass ifilter ican ibe iused ivery ieffectively ito imimic ithe isensation ithat ione isignal iis ifurther iaway ifrom 

ithe ilistener ithan ianother i(unfiltered) isignal. iThis itechnique ican ibe iused ivery iquickly, iand ieasily ito 

iestablish ispatial icontrast ibetween itwo isignals, iespecially iif ithey're iseparated iin ithe istereo ifield 

Calculation iof ia ilow ipass ifilter: 

The icut-off ifrequency ior i-3dB ipoint, ican ibe ifound iusing ithe istandard iformula, iƒc i= i1/(2πRC). iThe iphase 

iangle iof ithe ioutput isignal iat iƒc iand iis i-45o ifor ia iLow iPass iFilter. 



 

(b)  i iActive iand ipassive ifilters: 

Electronic ifilters iare icircuits iwhich iperform isignal iprocessing ifunctions, ispecifically ito iremove iunwanted 

ifrequency icomponents ifrom ithe isignal, ito ienhance iwanted iones ior iboth. 

Passive ifilters: 

Contains ipassive icomponents i(R, iL, iC), ithey ido inot idepend iupon ian iexternal ipower isupply iand/or ithey 

ido inot icontain iactive icomponents isuch ias itransistors ior ibattery. iThe isimplest ipassive ifilters, iRC iand iRL 

ifilters, iinclude ionly ione ireactive ielement, iexcept iHYBRIED iLC iFilter iwhich iis icharacterized iby iinductance 

iand icapacitance iintegrated iin ione ielement. 

Active ifilters: 

Are iimplemented iusing ia icombination iof ipassive iand iactive i(amplifying) icomponents, iand irequire ian 

ioutside ipower isource. iOperational ifilters iare ifrequently iused iin iactive ifilter idesigns. iThese ican ihave ihigh 

iQ iFactor, iand ican iachieve iresonance iwithout ithe iuse iof iinductors. iHowever, itheir iupper ifrequency ilimit 

iis ilimited iby ithe ibandwidth iof ithe iamplifiers. iThe imost icommon itypes iof iactive ifilters iare iclassified iinto 

ifour isuch ias i1.Butterworth i2.Chebyshev i3.Bessel i4.Elliptical 

The idifference ibetween iActive iand iPassive iFilters: 

1. iPassive ifilters iconsume ithe ienergy iof ithe isignal, ibut ino ipower igain iis iavailable; iwhile iactive ifilters ihave 

ia ipower igain. 

2. iActive ifilters irequire ian iexternal ipower isupply, iwhile ipassive ifilters ioperate ionly ion ithe isignal iinput. 

3. iOnly ipassive ifilters iuse iinductors. 

4. iOnly iactive ifilters iuse ielements ikike iop-amps iand itransistors, iwhich iare iactive ielements. 

5. iTheoretically, ipassive ifilters ihave ino ifrequency ilimitations iwhile, iactive ifilters ihave ilimitations idue ito 

iactive ielements. 

6. iPassive ifilters ihave ia ibetter istability iand ican iwithstand ilarge icurrents. 

7. iPassive ifilters iare irelatively icheaper ithan iactive ifilters. 

 


