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Maximum :60 Scores
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Cool-off tinre: l5 Minutes

General Instructiorts to Candidates :

. There is a 'Cool-off tirne' of l5 rr-rinr-rtes in addition to tlte u,ritiug tinre.

. LJsc the 'Cool-off tirne' to get tanriliar ivith questions atrd to plau your allswers.

o Read questious caretully betore atrslve-riug'

. Reacl tlie instructit'ttts carefirlly.

. CalcLrlatious. tl-qures and graphs should be shou'n in tlie allswer slieet itself-.

. Malayalatn \ ersioll of the questitlns is also pro'u'ided.

. Give eqrptit-rtts rvherever necessary.

o Electronic clevices except uoll-programtnable calculators al'e llot allorved ir-r the

Exattritration Hall.
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The given value o{ eonstants can be usr:cl rrhcrel,c.r necess:lrv.

\/eloeitl'or lisht in r.rculrin. r - ,t l0s ni,,s

Plank's constant. it.= 6.61:.i l(J .u.!s

Cllrarge of electron. c -- 1.6 x l0 l,) 
C.-

Mass of the cir:ctroi"t. t?t - g.1 < l0...I kg

Avogadro ltr_rniher: (r.02,5 x 102.r atominrol

e(, S.S5-+ lt) rl6'11 i,,.,:

pt,, :4nr< lU r'Tnr;\

Questions I ancl 2 carry I scnre each. Ans* er hoth. (Scores:2xl:21

Horv will vou represent a resistance of 3700 eJ + 5?i, using colour cocle ,J

f)rar,r,tlre s-v.-mbol of NAND gate.

Ansr,r'er an' sir questions fronr question number 3 to r0. E:rch question carries 2

Tlvo equal and .pp.site charges placecl in air as sh.r,u', in flgure :

D
I

a

Scores.

*q d/2 i al: -i
I

:6 x 2: 12)

tnoment (P), direc

betw.een drifl r,.elocity and

(a)

(b)

Redrarv the figur-e ancl sho,uv the direction of dipole

resultallt electric field f E) at p.

Write an equatiot-r to fincj out the olectric fielcl at p.

tion of

Calctrlate the electricztl capacitance rif earth. Tire rac'lius of eamh is (1400 krn.

Wliat do yoLr rneall by drift velccity ? Write tlte relation

electric cunent.
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The given value of constants can be used w,herever necessarv.

Velocity ol' light in vacuum. c : 3 x 103 rn/s

Plarrk's constant. h : 6.(t4, l0 ia Js

Clrarge of electron. c: 1.6 x 1g-to a
Mass of the electron, m:9.1 x 10 rl kg

Avogadro number -- 6.025 x 1923 atom/mol

e,,: 8.854 ;< lg-12 62P l,o-2

lte : 4n x 10-7 TmiA

3700 f) + 5% ogcm oomigBoamiom €,96
i.,r roll crll <.r-:coo ooJ eco?

NAN D oool giloo! 1.'-rofl o," ologlar.

ca,caD- PoJcaocu)l4[ oflfiRocn

3 o3too8 l 0 orooo.rlgg c4lcoJ@BgiloS 
"6oroe,1Frlo 6 colcBJ6irB0A6o- gonD<oooelolla,.

@6113] cqpcd ofl<oro. (cqpcdmr-i6x2:12)

"-t11torcrollo8 a,cernl4iloldo3oD(olco-tcoel <ol;elJoi3o oLloldl(oolJacco odrrc"rJcdpe36,0A
oor4ilolao3cml:

1

+q dl2

(a) P 
"Ocm adlcnSoiloa petldlai"dloEnrnooflolo oocDGorccrd oocacr$leQor;" r:iluo

"jl 1ro" ol o4i' @asaocAogs3oroga,.

(b) P 
"Ocm cnilcn3oiloa peta"[dai 

"dloEoo" o,ene3ilSlao]cmoncn]gg oDoorc6rJo

"Oelrol]6l.

re}a1o;os coarroom)" 6400 km <orgoeme,1o6, Grorolooi oleta,"lslaooE egemrlg,racrd
65ID€OC6O}A.

5. lotfon-g'C"-tGol{/)o o$Cmcd 
"11;oo"'? 

peta,[dlai6o6lE]o 1on1.o"g't"-rGol@ol]o <omrletggg
oDo ol c@rJo o{) 9}co}@l.

CIoDlo @6rrclo cdcBj6itB00do-gonDooae]@16,. aol colc6 ollcolo. (copc6mt-:2 x I :2)

dl2
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6. A galvalrornetcr is coltuecteci as shown in tlre figurc :

This conrbination can be usecl as

Derive an expression to tlnd the

. ( voltn-reterTrheostat,ramnreter)

value of rcsistance S.

Arr unpolarisecl li_uht inciclent on a mccliunr as shor,l,n in figure.

Rcti actcd u ar c

Shou' that the clirection of ret'lectecl and refiactecl rvaves are rnutually perperldicular.

Horv ilnnv electrons. protons ancl neutrorls are there rn l(r_u of *Ql6 'r

The given block diagram sholl,s general fbnn of a Cornurunication s),stem.

Transnrittccl Rcccii cd

Signal Signal

klentify the blocks X and Y.

What is the diflbrence betleelt atteltLtation and anrplification'l

10. What is the population ct'rvered bir the ttansnrission, if the average population density

around the tower is 1200 krn -2 'l The antenna height is 160 nr.

(a)

(b)

7.

9.

(a)

(b)

Rctlcct,:d rr ar r:

4
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6J<oJ ulcoEorcmco"lBd -iltroro'rorloE a,cerrilg,fo1€olcDrol;corcoet erum.o'lgflo1ao1cm1 :

(a) pnl caccnilccn"go8 oqao, 9.,-t corc cn1ooc".

(corco65ia1g6 i olcoorcgBcg i onoolg6)

(b) S-onp oilet o,ene1.'ilslaoccnS9g eioJ ouoorc&Jo o;Jla,oloo;4,'

jllrororol1o8 ecernl4ilolooJonol;colcoet eorcgooom)- o" tgccdro (ol6rccroo 6'JoJ

oc co5a ooil o8 "l roil oo gcm;.

Rctiactcd rr ar c

ecorcoE on",-rot6orofi)o cuoGoflg; tcrlocsoolttlloo! r:1croco1" l.,ltoll"nelcno ouoGoilgl

i.'r 6, c <ro oroil er crp a1 uo co) 3" E l o 6Dl o c o 5YD cm" o or gil oil @o J6,.

169 of *O,,, aE <rg(<o.t gera,"ciscen6, c1.,-tccgcffi, orgclscenO "Ocrrild Po6rBan"

o,ene3"jls1ao3a, ?

ao3 emgerrilcao.,so0 mrlgporoloop cqgcao"GDQe)(oo -oilttoololoE acerrll4[lo1€o]cm].

(a) X. Y 
"6cnfl 

c6g1c@oleo6 
"61crofom 

crup-Igiloo3cm3.

(b) orOglcao"slo0, <ooglmgco-t.,goE "Ocrrilol <omlelpg olJroJcotJo o6loolcem-?

10. ao; sorolml dlglo]gp srocuoo'l smoDctcBco 1200 km- 2 rergoemeioS 160 m 9ao)oo]9P

ao] <orqof,lmg, o{Dt<o Bm6oRog podoaocapgcm ollcrilacoro crDcoJacoemm"

a,ene1jls1ao3a,.

Rcflcctccl * ar c

Roccir ed
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Answer any five questions from question number

Scores.

Two spheres encloses charges as shown in figure :

Each question carries 3

(Scores:5x3:15)

(Scores : 1+l+l)

motion)

(Scores : 1+l+1)

1l to 16.

(a)

(b)

(a) ' Derive an expression fbr electric field intensity at any point on the surf.ace Sr.

(b) Wliat is the ratio of electric t)ux thlough S, and S, ? (Scores : 2+l)

12. The electric field lines of a positiv'e charge is as sholvn in figrlre :

Give the sign of potential difl'ererrce Vn - Vr.

Give the sign of rvork done by the tield in moving a small positir.'e char-rre fiom

'Q'to'P'.

(c) What is the shape of equipotential surface near the charge ?

(a) Narne the part of electrornagnetic spectrurn :

(i) ursed in radal systems.

(ii) produced by bornbardirrg a metal target by a high speed electrons.

(b)

(c)

Electromagnetic waves are produced by

(charges at rest/charges in unifornr motionlcharges in accelerated

Why only miclowaves are used in microwave ovens ?

6
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ll orioro6 16 ororecolgE cdcaie'Bgflo8 
"6oto-lmilaSo

5 o6legiorofi m' perotoo0lei(6)]{s'.

(crrpcrtm.r":5x3:15)a;rn-eogcd ol'lol".
(o6re- ccnega-o'r:crd "l1t<ororu'fio6
pu6 eraoc onel o1 oortrcrnl :

e,cdrrilil@'laoim)o)Jco-lo6,an,odtleJa,ag

(a) S, ofiffD ccncgoroiloop g"-roiroraomilar3gg "4joormileii, 
arol alilallo:tere-r gelafdlai

"di 
oEnra o( oll iot o-l a orre3",jl s1 ao JOr c m Jgg trD 0 or c a., Jo o;Jl a,o1 oo 14.

(tr) S, . S, "offrll 
g.,-rolrorel eongj el losmrJ$P op6t e$ Gnm)'rlcc)o d)6nElnjlsl6o]er'

(ccrgcdm-r-: 2+l)

oo; co-rcmr1$loi ,-rcdeelm- dlg3o1gE peta"'1s1aii "dloScrl- 
coela,o6 'illruroloi'loo

a,cerni4iloldolcm] :

V,, .- V|i, o{D OD 0,r_r o ! fi6ov JO8 O-r 5Ol5C O -- rorotl o Q -il,rC>. e brfig ]rljl dl (ar l{B'.
.e" olot mlcmgo 'p' oilce.l.osr* ao3 cleru)g"loi otcdeeloc,ir -larlAi1oolnicci!
.,Ci Oin_o- err-l c g 6rE gat A-t dOrOfi CUT;OS o t1 ofD o e, 6ne Jcr 

i.! El *jl6) J€r.

0o>Jjoolc5cr6"v5OE g.,:o'lrorelo noJ,rcde,s'lCn' or]f;lac6)orDrllttt, ruraoiletQ

rerqa5(0-,t.,gcmrcsri'l (ccrSe6nti-: 1+1+l)

oOOlsSl(D aotlufi.i5 e:q3.0isot'oroci to)c5)s .r-:eicolcr:o*nf g"'lco''?r.r'"1cr:oltrn

reo (166rl gJ6)S Gal &C9;(s)le :

( i) otucd nr:lggorollof g.,-rcoolccnlaolcnro)-'

(ii) rugo(o o-tp-l'lco t,]jccr-rcnoroils]@ g2ala,'clscem;*r,06 fi(a) Galcol)rwmloofl
p.,l o1 ror eL oru:1 oS g sl oo trc ou c <.ld e fl c r:1 gil oo o 4 s iem toi'

aoorBjJro 6,cfio16, Gt)ooul6TB08 gflsr:1"-tlaerogs3an''in"- *-- a;r-rarrenl"'

(ourlOcotmrccllel;gtr olcdee1a,i.i6,'cruacftt , reionrororlellfDg oleder:*;ai6'
<orl06ln0ro.rl E,igP o rcdeealalut )

(c) oooG[obcGoJoJ' 6]Colml68 OOAGL&,CCOlojl6rua m0(to)o

orom)J6.)oicane"'l

(ii)

(br

(.,)

i l. {a)

(h)

porceo)edl66llcm-

(anpordru-: l+1+1)
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Trvo thin collvex lenses of fbcal length f, and f, are placed in contact :

(a) lf the object is at principal axis. clraw ray diagrarn of tlre irr-rage fbrnration by this

corlbiuation t'rf Ienses.

(b) Obtain a _r{eneral expression for etfective tircal length of the cornbinatiorl in teurls

f, ancl t..

A plane rva,u'e-fi'ont AB incident on a surf'ace XY and undergoes retr-action as sholvu itr

figure :

B'l

(2) n-

Dcnsor

(a) State raclioactive decay lati,.

(b) Pruve the rclation N(/) : N,," tr'

of the refi'acted

(Scores :2 + l)

(Scores:l+2'S

Answer any four questions fronr question number l7 to 21. Each question carries

4 Scores. (Scores :4 x 4: 1
Two charged particles q, and q) are moving through a unitbrm magnetic trelcl (B) as

shou,n in figure :

(a)

(b)
Prove Snell's law of refi'action by using this figure.

What is the charrge in speed of propagation and tiequencl,

wat,e'l

(Scores: l+2)

frequency with the help of a neat

(Scores: 1+3)

(a) What is the shape of path of q, arrd qr.

(b) Derive ar1 expression for cyclotron
diagrarn.

8
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fr. f2 ogcnfl concaocpJ606 ggg @6ne" c6,cendoola,"ou" oe-ioEmlSa,od o36cto14l

oor41o1aer3cm3:

(a) t"jlosm-fl"-foS crg&r1qp16S pgg aol oroggorlerr$ iorto16nj1c6r)loto'fler$ Go-ftD&r(rno

or(0s*?]ar.

(b) f,. f , ca,ccnilcG).,sao@ c,'cc,oo-lrcf n;m" ,+,are1(Lils'leoiojcmlgl* fiGrl otuflal36,Jo

o3.rlao1aer1a,. {cnplrl}nui: l"-r2}

AB o6lcm eio; coroi (orsndnr-i -flqorordimt "o,cei'rilp.flo'!€6llcfnoicnl3fitrr X\' 
"6o-.n

tol o.l pi 6 rojl o8 
"-t 

o-il ai ro'm.,-t o l d o nn m orarl cr i ail c {D tl; o 3 
":) iff }l } :

(a)

(b)

(a)

(b)

cncrril o1 aolcm -.il goro g 
"-t 

cco.r c uf 4[ o q19 d o q c,ril 92 a " o<or gil oI ao 34,.

oro.,-totdoromoroilcri ojlcclcoroccor corojlocr! GoJ{.n(oaoJo 1"-dlelodm.icor;"
(cogcdmr-: 2 + 1)

(cqcttrnl-: I + 2)

mcerl ccEc<d oflor".

610] GDaccD ocur-mg1oi "rflo8u1et3ers
a,cfficmmt colcoel m-lenLolaolcm; :

(ccpcdcn:-:4x4:16)

Ql. 9: nCItrn "$6r.-lz*la,qA -rleroropjloS

B

(a) gr, gz 
"OCrDlol 

mlaololaoJcrD olcoolas rerqa5<oi) o6)clocor,"?

(b) jiltoro oto4[oomtcgcclscenE C"n"le,lo8m:laoJos GD0lorc6Jo o;Jla,o1aetla,'

oane;.-t1s1ao;4,'/

coc n-u'l co.rc roq @ ot ccrac olu 6lrr ffjl cor a " 1.-t ctgc o i1 aola'

N(r) : N,," /" oOGn cDoGlooJo o3.-[le,o1oer1a'

1 7 a1orc8 2 1 or oocot 1qB cal c B Jftrr gT toE 
"4goro'r 

mJl er 1a, 4 i ri61 gomil m- g oror oo aelro)l&.

B'
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 The B-FI curv'e of a f-erroniagnetic inaterial is as sirorvtt irt figure :

(a)

(b)

(c)

What {o ygn mean by fernrmagnetic material 'l Wtite any tlvo propertics r-rf it.

Identifi'the yalue of reterttivtty'and coer:civity fl'orn the ti-qure.

A solerioid iras a core of a material u,ith relatir c- pemreabiiit-v- 400. Ihe rvirrciings

of the soicnoicl are insulated fiorn the core ancl carrv a cltrrerlt oi 24. lf ihe

number 6f tunts is 1000 per metrc. calculate ma-unetic intettsitr (H)antl ttlaguetic

field (B). (Scores : l+1t'2)

Delive arr e.r.pression for self incllrctattce 01'a solenoid'

Wlrat cltl -\oLi lllcan b5'edciv culrerlt'l \\'rite atlv ttttr aPPiicatitrtts of it' (Scorcs i 2 + 2)

Which of tlre two metals has greater work f,rnction ? For v,hich of the ntetals u'ill

stopping potential be rnore f"br the same fi"equency of incident radiatiorr'l

The work flnction oi'caesiummtlalis 2. t4 eV. Rhen light of fieqr-iericy 6 x i0l1 Hz

incident on the rnetal surface, what is the maximunr KE of the photoelcctrons ancl

1  (a)

!b)

20. The given grapit shows the "variation of KE uith frequeucy'of ilicidetrt raciiatiotrs tirt

t,wo sut'f-aces r\ artcl B.

q

I
I

(a)

(b)

Frequcncr

stopping potential 'i

[0

(Scores:l+3)
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g. oo-ocococclr-cnglaiocplon oo! B-H culve jl gorcrolroE rorcrnloloolcml :

(a)

(b)

(c)

o.,noococut-cndda*81.,6;cmcOE.,{)Oo-? on<oilocr! oene"CrDoilc<'o"sjoa'ca (){)9]Co)]6''

.iltorcroil<rfl crflrm;o otog.B.if6, ceccg;$oild "offriloo)los 
olerJo aeneljldlaet3a''

B
la)

9

(Tcs

oo] couca*cncor-,.rlteio3'*.rnton3 J6r$* o.,-rrtalorenflejlp 400 <crqem-: 2A
a,oerre-ot.,rjl@ol(m ccrucgccncco-oo1oo! dp;glaoA ca'colo8 crilcmSo po8m':3celg
orgfo1aolcm3. goilos ao3 o'lgo1algtr "_rto19l6glos.,6;6S" 

1000 <aO^oem@'lcE'

**rg*.r-"rl"rocul-m$s.fl 1---p,octn-cnglai.'dlo8or.:;oeenelildloop,.
(ccrgc<6au-: 1+1+2)

( a ) a o I c m)c g c mc cot-col oo! oru oE 
"-o- 

p o6oo a,"s o6.tu1 on3 cu o ol c €DJo OlJl A'O1 aet;a''

i O I "O 
Cldl 6o6ne- of) cmc oE 

"61 
mr ? on <o'il o o! (o 6IE- P ol Gol c rlrrrn.ut ogelcolar'

(cqpc<6m-r-22+21

A, B .,4'1cm oene-9.,1o1<o-relongilOE "loiloo3cm 
coorjlcol"sloo! t"dlo'fo8mi <oom3m':o12i

co rail ca,c d ee olo.il el lgg o c Bo ojl (ro c]o)l oA a'c erril 4il o1 @o ]m ]'

Frequencv
(a) "Ec)l oogeilcncem- ol6ao- o6oul-.,saoa a,lsrooE '? 

"l<o1eo3cm 
coor-l'lcol"uoo!

t"dlotodmi oon] (DocmccDco6rn*il.E, "S-; oagejlcncem" a'1slcoroE cggc'5i1".ri

o.-rc5o0"u5oS Pggoi?
(b) anilorjloto argJoq oldoo-.,no<n-"slo0 4 Hz Pgg Lol&c(oo

pnD oogoE c--nj..no8 .-r<o'r14co8 pela"ciscerriloo!
cnco'lca,c6e,eolp cggc.5iloo-o.,-tc5oE (cqpc6m'l-: I + 3)
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Name different series of lines observed in hydrogen spectrum.

Draw energy level diagrarn of hydrogen atom. (Scores :2 + 2\

Answer any three questions from question nunrber 22 to 25. Each question carries 5 Scores.

(Scores:3x5:15)

2  The circuit diagrarn of a potentiometer fbr determining tlie etnf 'E' of a cell of

negligible internal resistance is as shown in tigure :

State the principle of working of a potentiometer.

Hou,the balancing lengttrAJ Cl-ranges rvhen the value of R, clecreases'l

Derive an erpression to find out intemal resistauce of a cell (Scores : l+l+3)

(a)

(b)

(c)

2  The phasor diaglam of the alterr-ratir-rg voltage across an ttuknowu device X and cllrrent

flowing through it are shown belou'.

Identify the device X. '

Draw the graphical variation of current and voltage with cot through this device.

Draw the phasor diagram which shows tl-re relation among VR, V., Va and I in a

(a)

(b)

(c)

series LCR circuit.

t2

(Scores zl+2+2)
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( a) ooorl(axeoE oq3a"6anor1 os orJtol5o3 m5loloroE ooel cn3oJplos c.'ro<oe3co3a,.

(b) ooorr(aDeoA tcrggo-doop 
"6cn6a1 

oeroloE.olQe)(oo or@Sf]6r. (ccEctdmi i 2 + 2)

22 ayaal25 o.roooogqo c4rcrrJ6ug1oE "6oore1er1" 3 o6ggorolcn-gororoooelola,.
toDcTEUI cqpc<E o-flolo. (cqpcr6m.l-:3x5:15)
paolemoE omrlggo0mr" p$c{oro'rco}o, E colccdgrolor;" pgp a<o3 enlcgolorSos

colcodgor a,enelilslaolorccD3pp aDao(oo -ilgn<uroiloE ecerrfl4ilolaolon3 :

R,

( a ) o.,-r c 5 o0 ccrv 5c dl gcjl o op 1.,-t or 6oro1 cn (D(Dlo 1.,-rogc oil aer3a.

(b) Rr oomrlgl;o8orlon! oJerJo a3o4coE AJ azcaodaul"crd crflgorol1er36rrcC6,Jon

or JCD Jcm)o a,enelils1eo3e.
(c) ao] anrcgcilo3os gcolemoE oomrlggcrdm:-' oe,ne;"jls1oocm3gg fiuoorc&Jo

o;crfla,o1oole. , . (ccEcdmr-: l+l+3)

X og(m ao3 aolooormler3osaolgg a,oenelcoporgo corcodc9elco$co;3" o"naor"crud

axoQ)(oo "jl t<oroojl oE e,c ernl4il o1 6olcmJ.

(a)

(b)

(c)

X 
"{) 

cm cui ooor m.r- o8(oc o6rDoD" .16) I J(o)la,.

rot aolos ojl er aocn3mlol4i a,o ene-, cor c cd cgd .O Crrr or g p e orl ooor mrl eL 3os-
ao]6nec@Jlon oc$o (rDco.olaoer cojl or o*?la).

ao3 m9o1oo$$ LCR crurdoog$ocr! oonor-crud or.rorlcno olo*llar.

(cqpcdau-:l+2+2)
l3
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A ray of light

BC, as shown

passing through a prism. If the refi'actecl ray QR is parallel to the base

in figure.

(a)

(b)

(c)

Derive an expression to tind out deviation (d).

Draw a graph which shows the variation of 'd' with 'i'.

Calculate the angle of minimurn deviation if A : 60o and

material of prism is 1.62.

refractir e index of the

(Scores :2+l+2)

25. The symbol of a diode is shown in the figure :

The diode is a _ . (rectifier diode ,/plioto diode i zener diode)

Draw the VI characteristics of above diode.

A zener diode with Vr: 6.0 V is used for voltage regulation The current through

the load is to be 4.0 mA and that through the zener diode is 20 rnA. If the

unregulated input is 10.0 V, what is the value of series resistor R ?

(d) What is the fundamental frequency of the ripple in a full wave rectifier circuit

operating from 50 Hz mains ? (Scores z %+lYz+2+1\

(a)

(b)

(c)

,A\

9r1'a
'a

arl_. 
.):,t'

t4

A
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" 
illroromrloE o,oerrll-"l}oldolon{orJcnrcoE: noJ (oJ6cuo ocgl no; t"'ilmtonnlprJos escnl

corcar]CrnJ. QR "Ocm 
on.Lroldcdroe,t (oq] BC g cruocaooocoemosilrcE

(a) nolojlcoor.,uoa (d) o,ene3"jlslaololcm1gg fiuctoJcorJo o3.Jla,o1oo3a,.

(b) 'i' oo"GracDlcrucol, 'd' €o"p5rec6Jcrn otJroJccruo gnc.nlaoacoJlotog3e,.

(c) crlt.nca,tdloi pcrEn-ua,"au" 1.62 g" cacenil 60' aoJEg(DJDco l..jlmtroofloet' 
c,@ocr>1<r3 aan"cut"lollccol"sJcrA a,drD€oc@o36,.

(ccgc6au-: 2+l+2)

n oJ aD coo)c nt1 onp 1.,1 ofl a," oJl 1rorcroj1 oE rocrril o1 ao;cm3 :

(a) o-rcooo<rr" @:O dm: (oqil -ncor d cx e a)oo.D"'/ co-cc csc nucootcc\D- I omtmd
o-ocoorccu.[

(b) oucorcnolo$ Vl ,,:uturoro otooJJ a,cerrilaer3a

(e) eo-rcodc5do<a3ceL"vcriv, : 6.0 \t pgg aol onumd nDco)co.D-e"-rcorcufleolcmg.

cerco.r.flet3os(o.,Jgp 6,odne" 4.0 mA, om;mcllet3oso;gp 6ocrre- 20 mA
.4rnlonocnorceml aocnscerS c)decolor cotccrdcged 10 V orgoomeJloE,
oom:1gpo1on! R oLler .616o'/

(d) 50 Hz-al 1"-rorrdoml4],oecenelol6oJ(m co] "n]odcoroi ooqil"nonloo!,
clgfleitoo! C"dla,todm-:1 o6crorcem"? (cogc<dml-: Yz+lr/z+2+l)
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