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Lisl dNc llTes olciEuil cooEol d€vies?

How d@s a rclay difef ftuh a elenoid?

If a ele.oid is not opedins prcpcrlv. whar iteds shodd

Explain ln@ rcdons why circol @nbol is Bd€d?

phse @nvol circuit md FigN

load, batf powr 10 loa4 dd full

lidt-bulb points. assme tnal lbis

a2 Relering lo Figm Q2(l) ed FigE Q2(2). ' 
circuil thal podu€s 

' 
onli'uous

@l!ng'nr signal i. c€ll€d m 6nble (fis-dins) rrlrivibnlor' An dtable

nulilvibFlor, sing o 555 lims chip is shom in FigE Q2(l) With onlt lwo

Fsistos dd ! @!eiror, thc 555 tC 6 Frdue a his' v @!t!le Fmedd signal'

Fies Q2(2) h . quict rcfe@e chan thd povides a Mv of det€mininS which

@nbinaton of q|emal 6itue &d @peiroe !d6 Sddb a ddiEd

Prcpoe d algoritbn. on hor !o w lhe chan shom in Fi8ue Q2(2) to

de@dine the rcqui€d conbined val@s of r, td Xs for desird ftquocv

using rlE romula / = 1 44 /(R, + 2r' I" and lhe cndt in Fig@ Q2i2)' find the

dable multieibiaror aEquocv for ach of the x, . x,. dd q vd@ list'd in

Table L !_ill the ssd in the bl.nl @lum (h'aded t€quocv cahdarcd and

cn n valu6) in ibe t blc. md thcn &alrsis the rcsult

Q! risurc Q3(l) is th€ sili@n @ntrol rcctifiet (scR)

Q3(2) is inlut sd ouQur sisDds ror m pow'r 10

pow€r to l@d 5l TPr, TPr rPl TPt ',l Pr. md &toss



ciFuit appti6 t 20 vol$ RMS 10 tlE tull wav€ Euid ed dr diode 15 lolts skclch

tlE ouipnt sisn&l on lhe Fisft Qlel dd prcpose the Eson ror €eh dswr:

(4 na*s)

(4 nd*s)

(4 roks)

(4 ndld

(4 nd*!)

i0 Acros lighlbulb
(5 M}l)

Qa (a) 'nt op up crent ih Fis@ Q{aXI) is ep6bl€ oi onpdins lhe vohag€

applied to $e otbd input lill in lhe outpd ponio' of $e lable in Fb@

Qa(.X2) by appli.S $e vol6g6 lisled in lhe inpul st'or! dld pmpoe e

an lysis to thh sdtcd mblc.
(5 mdrs)

(b) Figw Q4{b)(l) shos e invening op mp Co'slnrl the lomula lo m€$@

lh. ourPut voltnge (Vdtr). 4d lill in the ouFut ponid of the labl€ in Fi8uE

Q4(bX2) dd Fiew Q4O)€) bv applving lhc vollases listed in the inpur

sdon (vN)
(l0nar*t

(.) Fiew Qa{cxl) shows a smmins dpli6d' coBErEi thc f@ul8 lo 1116@

th€ outpul voh.ige (Vour. ed fill in the oup ponion ofth€ iable in fisue

Q{cX2) by spplvins lhc voha36lined in tbe inpul selion (vI v': vt
(l0markt



CoEidr Fig@ Q5(l) dd Figre Q5(2) one t)?e of sig'al thsl oft'n ucd bv a

digibl ciruiry h cd!.d a monoslable {oneslD0 m'niiYibnlo' IiguE Q5( I ) shos a

ciEuil of lhis tt?c th.t lM . 555 lin@ IC. Fig@ Q5(2) is a quick rcfercoc€ chan

dar pFvids . wy of deffiinirg which mmbiration or exbmd 6is1!M dd

capacihn@ val@s g€nenG d.sird pule width

Pmpos fl abontlm how to @ dne chan shoM in Fisw Q5(2) o &teminc

th€ combi@don of .xtemal Esislatre and €p&naee vdl6 lo gen@ a

d€siEd Dule sidh. 
(9 6d*sl

Using rhe fodula 1 = I lRC ttd !@ cnan in Fig@ Q5(2) find lhe one{hor

rine delay lbr @6 of lhe R: dd q values litt€d in l able ? Pltue tI€ dswcr

in rhe blant @Itu (h.aded lime delav calculat'd od ch'n !€lud) in tne

tablc md then analysis the ob1ainql Esulls'

(b)

a6 Ilgm Q6 dF4 acrNnirvnh a 'inglc dode and e Rl load

(a) Dsiv€ $e Elevat .qutrjon i' ditreMlial equlor

(b) l s dt ltplre nerhoG ed hsonomerv laws in

difcmdal €qurion in Q6(a)
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sin(,, -d) =siidcosd cosdsna

cos(dr a)=osatosa+endrnd

*,d/n'=#fr


