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ar. (a) Slal€ advmlages .nd disadvanr.aoe ueing el@lremdhaniol relay
(l oarlt

(b) Ba*d on FisureQl (b):
(i) Explain lhe op.raion of Fisur€ Ql O) during deen€rsize $d

energie slate
(5@ks)

{ii) $ar. 4 sdvrnras. of th€ sysr.n
(2 rukt

(c) (0 Defii€ pole and rhrcw fo. @h switch in tm or relay o d fo.n
(2 ruks)

(ii) t bcb how @ny pol6 or rh.o* & shoM in Fisu.G Q I (c)
(4 m&lc)

(d) Figurc Q I (d), rhows one ofrho metnod ro pol.nged the life tine
tor swnch oflhe relay

(i) Erpl.in Oe oFaion oa FiS@ Q I (d)wh6rruidorin o."
& oII ondilion

(5 trs*t
(ii) Stne and d6w rhc othd tyF. of p.ore.{on ci.cuit ay.ilable

(4 mdkt

Q1 {a) ln a poduclion line, s indielinS lanp vill be liel €d whcrcvs an
ope..ror 9l!s . p$h-b!rro. This b to eFure th€ drdion ofrhe lir€
l6dq *hcFs rhe c'r@rd a probld Here. thre siariom ae
sihulared usine push-butlon swnches PBl, PB2 dd PBI .espetively
ay reftring Figur. Q2 (r), you ne.d lo d.sisn th. ladder diasan to
tulfill rhe reqlircment

(b) Figure Q2O) shows how I Axii Robol now the ldd fton onginal

Dosnion GhoM ii rh. fisur.) to aox B Th* u. o.lr I *n$(
availabl€ Rhich &c up *n$r, dghl *n$r dd lefi *nsor The
poes nowofnovingrhelo.d is shom b.low

Push Builof, is presed - Mov€ doM - ftp the load - Mov€ up -
Move io the right - Move doM , Move io iho front - U.8rip ihe



It uses I dif@nt cylind€G

CylinderA - Doublc ActingCyli.d6(l/2 way lrlve nomall_v
cbe)
Movc doM (Y I ) &d @Y€ up robor m

Cylind.r B - Single Aclins Cylinder (1,2 way valve nom.llt
close)
Crip (acrivate Y2) &d uigrip the load.

Cylind.rC - Sihale A.dng Cylinder(312 pay valv. nomally
clo*,
Move lo $e ri8h (a.livare Yl) dd mr€ b lne bn
rcbor am

Ciliod.. D - Single Acd.s Cylin{id (3/2 way valve nomally
oo*,
Mov€ to rhe from (adivaie Y4) a.d move 10 ihe bek
robol @

assunplon:
0) Time ror robor m to nov€ fron up position to doM

position io. vice vc&) is 2 s
(2) Tifte for Dbol sripps lo sridungrip th€'Lad" is 0.5 s.
(r) Iine for robd m ro mve tom nsh posilion to bn posirion

(vie vere) is 2 s
(a) Iine fo. obor .m ro mve fton bact posnion ro aro.t Fsnion

(vi@ vere) is | *
B*c on F,su€ Q2(rr):

(i) D.aw a graG.t diag@ for the applic{rion
(4 @kt

(ii) D6vdispl@mc db86d(Cylinde. AB, C.D)
PIae irclude all |avelins tim€ in your diag!.n

(4 tukt
(iiD Dra* €rEtric diason

(10@kt

a3. (a) FisueQr (a) sl'ow ahdd€r dissm ofa sysr€m wrne th€
mnemonic fur*rio. oflh. sycd

( I0 nwks)

(b) ln ! fldory. tM svcyors wre us.d for .rpl. p..trains wnen st .1
bunon is pcs€d, box on!€yor" sr.nbnove Tl..mplybox6



rh€ "box @nv.'oi will move siouhan@Glyumil *ns.2(SE2)
der€d ih€ prege oa empry box. SE2 vill @* box@nvetoa to
slop Aid I s&.d lh. apple 6nveyor" will sl3n ro move Appl€
@nveyor'@ftinins of rov of apple wdich is du3. @.diryly a
shom in Figure QIO) Se@rl (SEl) will dd6l the pr*m€ of
apple The apple will fall into lhe box ore by ore Aftd l2 appl€ ha
brn@ul€d by SEl, apple @.veyo will siop lnd il is leady lo be
pick up by rbe opsltor

Pl€ase ue all r€l.ted sp6i.l tunction inslad of using @unt€r.
Ned allocire speific add@ Ning CQMIH mod€l

Froft Figue Q(4I rll v.ln. R ed V is nded d b.lov

Rr=r2*0, R =JtK), R3 -t{tl} 
' 

R.t=2201O, R5=3010, R6-10 Ml,
R?=l2LO, Rad3ko,
R9=20kO , Rl0=24010 , Rl l= 20010
Vl=2 V,V2=! V,V3=I V,Va= 2 V, V8-l Y

') Nme l}rer ofall f@r Op Amp in Fisw Q(a) ud ns tunctio.

b) Find ord n(M tudgh Rl. P'2. R3, R4

c) Find lhe valu6 for V4, V6, v7 and vdl

d) wbrr is the nuring of ofs.r of e OFAnp ed qpl.in h.* is 6e
olf*| value efeci the perfomane ofrhe oPanp?

e5. (a) F,xplai. h.v P$ry t Senad.d
(Yon n€€d to irclud€ atoiopri.te diaE@ ir your qpladtio.) 

(5 ndks)
O) Exptain rhe corce't ol PwM in onrolling dE +€.d of3impl€ motor.

(5 narld
(c) A. op .trtp gEn@16 the tieguls Mv€tum dd a @mpt tor

produes the ?\4\,1 oltput signal Thc input watfoms ftom
this circuil m shoM in Fi&.e Qsic) Skdcn and explain in detail,
ths oulpul oflh€ PWM signll based o. in glen sis.d in Figure

(3 @kt

(d) A I l0 hp si6 mtor ared I80a is operdins i. a chopps cncuil non



a 50ov dc a@ Th€ andurc and 6eld irducraG is 0.05H ai rh.
nin'mtrn.{ioll(I + 12) ofo.2l FindthepulF frecu.my to limn
ihe dphude of amture curot *wsion to l0A

06. (.) Civ€ d€dnition ofstegpd mror
(4 md*t

(b) Explah tbe ditrde@ betse. tull $ep ud balf sr€p ofslrppd moror
PIN inulde opd.tion diagnm for @h aNt

(c) Cal@lzle rh€ mlution of 4-ph.* hltrid srepF @!or of I 6 
q 

step ia it

(a) hatf$ep
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