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i .  A t tempt  a l l  c lues t ions .
2. Ansrvers to the t i .vo scct iorrs rnrrst  be u,r i t ten i rr  -separate arswef boohs.
3. FigLrr.es to the r iglr t  i t rdicate f i i l l  r iar. i<s.

SECT' ION- t

Que-  I  (A)
(B)

Que-  |  (A)
(t ] )

(c)
Quc-2 ( r \ )

(B)

/c )\  - /

Qrrc-2 (A)

( t])
(c)

Quc-3 (A)

( B )

I ixplain logical  rack and remote I iO rack.
whicir  are the rrethods avai lable to wri te a pLC prograrn,/  t .xplain cach one
sLr i tab le  example .

oR
Draw and Exp la i r r  PLC brock  c r iag 'a r r  and r i s t  advantages  orp t .c  ovcr . r )c .
Expla in the fol  lorving i rrstnrct ions:

r .  x tc  2 .  OTt .  3 .Ot -U 4 .Ot -E
I ixpiairr  Remote rnocle in br ief  .
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T- l t e  o t t t pL r t  l anp  i s  ON o r i l v  r vhe t t  p t r shb i i t i on  A  < . r r  B  i s  l r r essec l .  b r r t  , . 1  bo th . ' l  j r i s  l
cr i rcLr i t  has bcer l  progratnnlec l  Lts ing only the r rorrnal l . t ,  open A arrc l  l l  pr rshtrLr l to '
co l l tacts as t l te  i r tp i r ts  lc l  t l re  Proglanr .  Drarv re lay scherrat ic ,  Iac lder .  lou ic  arr l  g l r tc
l c rg i c  l b l  t h i s  e  asc .
Conlpare c l iscrete ancl  ar ta log l /O nroclLr les wi th respect  to  the type t t l  i l rpr r l  or .  - l
oLr tput  devices w, i th  r .vh ich t i rey can be usecl .
l - !s t  a l l  c la ta f i les re latec tc  PLC and expla in contro l  f i le  arrc i  b i t  f i le  i r r  c ieta i l .  ( \

write the'Boolean expression und ,tro*olrtre gatc logic criagrarn arrcr typicrrr pr.c blogic ladder diagrarn for a control s),slern r.vheieirr a fan is t i  r . trp opl"v r. i ,hcp al l  ol-the lbl lowirrg condit ions afe Inet:
'  Inpu t  A  is  OI r l j
.  lnput B is ON or input C is ON, or both B arrd C are ON. InpLrts D ancl E are both ON
. One or nrore of inpLrts F, C, or i-l are ON
Cotnpale the rncthocis t tsecl  to actuate i rrc luct ive ancl capacit ive proxirrr i l . r ,  scl lsofs.  , t
Draw'-thc elect ' ical  s;vnrbol rrsed to repfesent each of t rre lblrorving: - l
a.  NO pressrrre swi lc lr
b .  NO l i rn i r  s ry i tch
c. NC ternperalLl.c switch
Itnplc*ent AND. oR, Nor,  xoR, NAND ancr NoR rogic gatcs inro racrcrer.  {cJiaglarn.
A telnperaturc cot l t rol  systeln consists of four thernrostats control l ing thrce i teat i rrg r i
run i ts . ' fhe  the ln ros ta t  con tac ts  a re  se t  lo  c lose  a t  50 ' ,60o,70o,  a i rc l  g0nF.
rcspect ively.  Tlre Pt-c lacrder rogic p'ogram is to be clesigneci so rhat ar atemperature belo'v 50oF, thlee heaters ar.e to be oN. Betr, ,ee, i  -50" t , ,  60.1r.  rrvohcatefs are to bc oN, For 60'  to 70'F, one heater. is to be oN. A,bove IJ0"l j .  t l re.r .c is
a sal 'ety slrLrtof f  tbr al l  three heaters in case one stays on because of a nral l i l rct iop.
A rnaster switcir  is to be rrsed to tLrrn the system oN arrc!  oFF. r)rei ;are a rypical
PLC prograrn for t l r is control  process.
Cotnptr |e the opelat iorr  of  photovoltaic solar cel l  with that of  pho{oc.rclLrct ivc cre l l .  J
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Design a ladcler  log ic  prograr l l  a l lc l ,  p lepafe typ ical  I /O cot t r rect ion c l i l tgrarr r  l i r r  t l lc

f b l l ow ingcoun te f spec i f i ca t i ons :  
l

a .  Cjounts the nLtrnber  o1 ' t i t les a pushbLrt ton is  c losed'

b.  Decrements the accl l txu lated valLte of  the counter  eacl r  t i rne a seconci  pt rshbtr t torr  is

c I r)se(l .
c .  J ' r r rns or i  a  l ight  any t ime the acctrmulated value of  the counter  is  lesstharr  20 '

c l .  " l 'urns on a seconcl  l igh l  wherr  t l te  accumulated val t te  of  the coLt t r ter  is  eqLta l  to  ot

S fca te l ' r l r a t r  10 .

. .  R. t . t t  t l re  counte r  to  0 wlrer l  a  selector  swi tch is  dosed'

With l rc lp of  su i rable exarrp le expl t t in  the d i f ference between the opelat iorr  of  a t torr -

retent ive t i rner  ancl  that  o l  a  fetent iVe t i r ler '  At td expla i r r  how the accr t tnt t l t t tec l  cot t t . t l

o1 'p logrnrnnreci  retent ive anCl  non-retent ive t i t t lers is  reset  lo  zero '
' oR

write a progiant to opefate a l ight accorcl ing to the fol lorving seqLlence:

J A 'nomentary pusltbt t t ton is pressecl to start  t l re seqLlence'

J 
- l 'he 

l ight is swrtched on ancl fernair ls ot t  l t r t '2 scs.

I  
' t ' t ' ,e 

l ight is l l r r : rrsr,r , i tchecl of i 'ar ld rcl l l t t ins ot ' t '1br 2 sec'

J A coLrrt ter is i t tct 'cr t tet l ted b1'  I  'a l ier this seqLtcnce.

1. t 'ne sequence then repeats fbr a total  of  4 cottnls.

J Rt ier t l re fourt l r  coLlut,  the soquence wi l l  stop arrd the cott l l tef  rv i l l  bc fcset l r )  7-ero.

Design a program t l rat  rv i l l  i tnplemerrt  the fol lo iv ing ar i t l rmetic operat iort .

a .  LJ .se  a  MOV ins t ruc l ion  and p lace  t l te  va l t te  45  in  N7:0  ar ld  286 in  N7:1 .

tr .  Add the val t tes together and store t l re result  in N7:2.

c,  Subtract the value in N7:2 f ionr 785 and stote the restt l t  i r r  N7:3'

d .  N4Lr l t ip ly  t l te  va lue  in  N7:3  by  25  and s to re  the  res t r l t  in  N7:21 .

e. l ) iv ic le the val t tc in N7:4 by 35 and store the resLrl t  i r r  FB:0'

Wri te a program that only Ltses one t inrer.  Wlten an input A is t t rrned ona l ight rv i l l  bc

on for l0 sec. al ier that i t  wi l l  [e ol ' f  fbr two scc and then agai l l  on lor 5sce. Al icr that

the l ight ra, i l l  nol  tLtrn on again Lrnt i l  the input A is t i r rrred off '
Whaitypes of instruct ions are not rrormal ly iuclucJed inside the jLrmped secl i0n o[ 'a

progrant? Why? Explai t t  wit l t  example,
O R

Lisr cl i f l 'erent appl icat ions ol 'coulr tcrs.  What cletert l i t tcs thc IunxinrLrrt t  : ;pccd tr l -

t l i rnsi t iortr  thnf i r  Pl .C cottntef can coLir t t 'J Whyr pl t ' ' t 'o ' rr  wit l t  exarnple.
What cloes t l re lblc ing capabi l i ty ola Pl.C al lorv t l re usef to do? Outl inc trvo pract ical

rrses fitr. lbrcipg l'unctions. Why shoLrlcl extferne care be exercised rvlren usitlg forcinit

l t rnct ions?

( r
(B)

6

(B)

(^ )

( B )

' i '.i.:ii
.a.iri

(B)

{ t

Que-6 (A) Cort tpatc cont int tot ts and batch pfocesses'  . l

(B) State how tlre status of the outpLrt devices rvithirr the ferrced zotte will beafl'ectecl when 4

the MCIt instruct ion nrakes a thlse-to-trLre and true-to-false transi t ion.
(C) Do as directed.

a. Wri tc a progranr that uses the nrasl< t l tove instruct ion to tnove only the Lrpper 8 bi ts

of lhe valge stofecl  at  aclclress l :1.0 to address O:2.1 and to ignore t l ie lower 8 bi ls,

b.  Wri te a pfogfant that uses the IrAl-  instnrct ion to copy 20 rvords of data f iorn the

intcger clata f i le,  start i t rg wit i r  N7:40, into t l te integer data l ' i le,  start ing with N7:8(1.
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