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Time:2Hours

Cool-off time: 15 Minutes

Part - III
PHYSICS

Ivlaximum : 60 Scores

General Instructions to Candidates :

o There is a 'Cool-off time' of 15 minutes in addition to the rvriting time.

. Use the 'Cool-off time' to get f'amiliar with questions and to plan your answers.

o Read questions carefully betbre answering.

. Read the instructions carefull. .

o Calculations, figures and graphs should be shown in the answer sheet itself.

. Malayalam version of the questions is also provided.

. Give equations rvherever nec ssary.

o Electronic devices except non-prograumlable calculators are not allowed in the

Examination Hall.
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The givem value of constants ean be used wherdvcr necessary.
Charge of proton = 1.6 x i0-lq C

Mass of proton : 1.67 x I 0-27 kg

Answer any three questions from 1 to 4. Each carries one score.
A charged particie enters a unitbrm magretic field at an angle of 40o.

(3x1=3)
It's path becomes

2.

l.

Figure shorvs t[re s.vnelroiic replei;t=lltation cl

J.

4.

(i) OR gate

(iii) NOR gate

Write the unit of rnobility.

If h is Planck's constant" ,ehe

(0 h,
(iii) loro h

(ii) NAND gate

(i') NOT gate

moriei:tuin cf a phcton of wavelength 1A" is

(ii) 10-ro h

(iv) lo h

Answer any six questions from s to Il. Each carries two scores. ( 6 x 2 = 12)
(a) The ratio of electiic fiekJ on the eqrriitorial point and at the axial point at equal

disknces from the centre of a short eieetric dipole is _. (l)
(b) A closed surface encloses an electric dipole. What is the electric flux through the

surf,ace ? (t)

,61 A series LCR cireuit connected tc ;in ac source is shown below :

write an expression lbr in:pedalrce erffereel by this circuit.
Llder what conditio* this eircuit is used tbl-t,ning radio ?

o

(a)

@
(1)

(1)

SY 24
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'

ro c 6)9 oJ o aoi lon mrn'l oc e,ono6 rogol toSa lP cc Cr) cJnD- g 
"-r 

c co coll €oco.

c1"-tccgcerrfloo! "-rcdee" 
: 1.6 x 10-19 C

ci.lrccgcenrloo! acot": 1.67 x 10-27 kg

A

B

(i) oR cog
(iii) NOR eotg

oocar. fl eX 
91 

<ollos oo3arA g "gel.ola.

'h' .OCm6",' dcss," oudoce,o ogoemol<tf,

canocacendoofl o:oom "0(o ?

(ilh
(iii) loro h

(a)

(b)

SY 24

5 a3o'ro8 1l otooqolsot c'lcBJoRgloS 
"Ocr<ure,let3o 

6 o6gg<oruilm- g<otoooaelole.
2 cagcd ofl<o". (6 x2= 12)

(a) oro; <ufloo o"lolo gete[dai oocruc".rcgiloofl otu5 cnjlcnpJl<if crllcm3". oco
ona,e-:ssro'flnfl ruoltull odg](m eroenJlor <ona,stotot'los enJlrn3ojloetor3"

ooo-uc^ls$oo! tEnegorolel]@ ailcn;oJloeLor3o oooroJ]tol o6trLDet6dRglos

GnmJo]cCDo _-- G.Qdrl(ml. (1)

'(b) aoi Grascroro 1.,-toretororlma,orololeerlcm 6lto] qeteidlaiooor.lc.,-tcgiloE crflcm3o

g.urmetoro)ls]osqCIJgE peLa[dlai q8e"m-"ocrocoilolaer;" ? (1)

c@6nfl cdlo'ilo1erpp eiol LCR mde5;5ilom "g.mt1. cmlcv"crulocoll o)coe

pe ouda,U5t"n3 pojlor-:crtmt-aene3oJldlaoScmoflolpp fiDoorcojo o6el@]6,. (1)

e,c ou<da,gi' 
"63<ui 

onotcmoollpLcem" coao'lcolc sJl6na o"-rg3cm<olmcojl

g.,-rccorccrllao3emoi? (1)

1 o1<oo3 4 orooorlgg c,-lco5ongiloS ogexoe,l€rlo 3 o66Jporofci golooooelolla.
I copc<d oflcor". (3x1=3)
a:cdee3gg 6ltol *,orila 40o cacenJlos oo3 m)occD eccofle, oem.ueLonrrlcf

1",-rcotco1ao1cm3. <rnrofloot 
"-Lccsrco:os 

orga5rofl oDorlacoloD].

"il cor rooil oE ac enfl4fl o1 eo gcm eei "6.n o€ c.u ofl a" cIO6m' ?

(ii) NAND co6
(iv) NOT cog"

(ii) 1o-ro h
(iv) 10 h

lAo (o(ooc)ooB<0"er5aggg aol

P.T.O.
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7l' Which electromagnetic waves are used for the following purposes ?
t/

(i) Diagnostic tool in medicjtrre.

(ii) Kill germs in water purifiers.

(iii) Cellular phones.

(iv)' In remote switches of household electronic systems. (4 x%)

8.r/ Calculate the effective capacitance between a and b from the figure given below :

Ct : C: : 100 ltF,Cz: C4:200 pF.

C1

C2 Ca

Write any two uses of polaroids.

10. The temperature dependence of resistivity of a material is shorvn below :

Identify the type of material.

Write the relation between resistivity and average collision time for electron.

(a)

(b)

(1)

(1)

ll., What is meant by half life of a radioactive substance ? Write its relation with decay

/ constant. (1 + 1)

SY 24
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7. cocoe oloao](m rsqoJ@JoRcrdeer" g.'rccon<rilaolcm oooleg<o eccrofl& (ol@o<oo806

"63<orcom- 
?

(i) ooor BJcoc (q3;6r0il (o"E coc c, o, 6 Emor o'ror1 mc oll.

(ii) eet co3ra.rllo,oemorofl oE BeL o Gro 5rD3 oJl oSaro ac6ol(mrol1 cn".

(iiD om.rggeLc6 c"ocerrilaf.

(iv) ojlsge,gilo8 p"-rcorc<rilaer3cm gae"clscenlloi poro,@5TDtrBgloer olcocgi

crujldlG8. @ x%)

6)coe oacs3orrflolao}cm jlcrooro'fl<if 'a' g3o'b' glo @sglgp m)onej agcmrlgodmr"
e,oTle3ojlslaerSa, :

Ct : C: : 100 FF, Cz : C4:200 prF.

C1

C:

9. c"-rcgcocoiln lonS 2 g"_rcorcoo'nod o6v3<or3e.

10. cro; (d)oo oofloloreiloo! @coJorJo oom-flggloJlC*1. <o.rm1eLl@ 5t2lc\Do o)coe
acornl4[o1€o](m] :

(a) oo$lo1orc8 
"6j(o)l 

(D@o {or}oflD(m"o0)e}(D]6. (l)
(b) oomng$oilfl*p orgolcodoacgil"vo0 firoc)ollo <o'rm1eL3gg 6DrntDo 

"gvg<oge. 
(1)

11. ao} cooolccorc orgq"loiorqSono$ 'ooc.,o'ooeton".,Jlcdloo"' .r6;cmo3oacene"gcqcrol-

@olcm o(o)oo)" ? p co3" c(,ocosJ drD mrol oc o,oj3" om1 et3g G'r2l fi\Do oO 9l(0)]6. (1+1)

P.T.O.
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Answer any six questions from 12 to 18. Each carries three scores. (6x3=lE)

12. A spherical shell of radius R is uniformly charged with charge +q. 85, Gauss,s theorem,

find the electric field intensity at apoint p.

(a) Outside the spherical shell and

(b) Inside the spherical shell. (2+7)

13. The equipotential surface through a point is normal to the electric field at that point.

(a) What is meant by equipotential surface ?

(b) What is the work done to move a charge on an equipotential surface ?

(c) Draw the equipotential surfaces for a uniform electric field.

14. The elements of earth's magnetic field at a place are declination, dip and horizontal

intensity.

(a) A magnetic needle free to move in horizontal plane is shown beiow :

True North

which element of earth's magnetic fietd is represented by 0 in the figure ? (1)

(b) The vertical component of earth's magnetic field at a given place is .r[ times its

horizontal component. If total intensity of earth's magnetic field at the place is 0"4 G,

find the value of horizontal component of earth's magpetic field. (2)

(1)

(1)

(1)

6SY 24
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12 o3<orcE lE otoooSgg cojco5ongilo8 "61o<or8},lPrlc 
6 ooqmoronffi goroooorelcd)Je'

3 cqpcd o-fl<oo. 
-o- (6 x 3 = 18)

'R' 6t9oaltsts 6,rol cutcglco o"u$mS -rq *flffD o-rede'e" cruaccnaccofl

oJlcn5mjlaerodslcm]. cocmrlocrg crfieuoo g(1lce'euilgi' 'Ft G$fir? otulo:3ofrel3pg

o ool o Jl<o.l o emo e-r orofl o o! oll col ol a e,'re 3ii s1 ao io'

(a) cocgllo o"sa$loo! ollooro"

(b) cocg[lor o"u$loofl GEeoIcr- (2 + 1)

6r(0] enJlcqoiloa (uocff) o.-rc5od"u5o8 i.':orelonod GIO Onilo:piloel oool(3Jlo)

a emleL orufl m- pl oenr oc oil o1 eer 3o'

13.

oDocm o.,-rcgo0ou5oE 1.,-rolaa.no6 .'6;cmtu)lo(+J}6nii-gcquolool3cmo<ocropem- 
?

fiD6cm o.,-rc5o0nu5o8 1.,lo.relong[lo8 eiol "1cdedlalm 
',:o-fl.Siiootrcmcolmpg

(1)
(a)

(b)

i.'-rol5oro'fl "6cromoll 
o165) Jo')

(c) nolm)ocm ooojoJlo) aorruelorofloat filacm ar"-lcga6"*r5(:i ('*jore'rsorr0a ol@ffii]&'

(1)

(1)

14. egoloiloeL o@] ouosooror occrola col"to:;rm

oo16'l cm"u oE, cujl.,-t-, ocrocol cmrcere<d

(a) ao] oiloro-llco <oleLomfloS cru1 n:ailoo:pof,

accrom-r1r-flaolos JlLtoro co)oop $f$cs l"

"+-rsoongcem-

outcotScm 6rco]

(b)

Jlcto<o|ofloEeoo(m-@as@c8o.ss3oro.ilad1o1oerymoie3a1ol3osa,caofla,

oemoeLoofloofl "Oloi'elso'ocom-.CIGn-.:€)1$ittir3** 
? (1)

5366] Op6p1eroro; relolcoSos accrorl& maT\Dtrloruiloofl tr1o6TU rrlvocolapg o€lsaro

oilooojlcn a1<roollerSgg .,etsaol:nla"d {5 mEsa:sern-" GIg mrns:6}otol o'ccrcr1a

oem.oeLorojloos Groo6 oflLolro 0,4 G rolgelemeiaf, ofiooojlon "ersa,oroilenfl
. (2)

olelJo.'oto 
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{ otransformer is used to change the alternating voltage to a high or low value.

Vacuunt
Chamber

(a)

(b)

What is the principle of a transformer ? (1)
A power transmission line l'eecls input polver of 2300 v to a stepdown transformer
with its primary windings having 4000 turns. what should be the number of turns
in the secondary in order to get output power at23Ay ? e)

# Describe Young's double slit experiment and derive an expression for the bandwidth of
the interference band.

17 ' The schematic diagram of an expenmental setup to studv the yave nature of electron is
shown below:

Identify the exp eriment.

Explain how this experiment verifiecr the w-ave nature of electrons.

18' The energy required to separate all the nucleons inside a nucleus is called binding
energy of the nucleus.

(a) write an expression for binding energr- in terms of mass defect. (l)
(b) Draw the graph showing the variation of binding energy per nucleon as a function

of mass number.

G) which nucleus possess maximum binding energy per nucreon ?

(1)

a)

(u)

(b)

(1)

(1)

F J- -A lllcctrorr l]earrf-f*t-
{- }:lle clronsun ;,{1"

Di tiracted

Nlovahle eleclron

collector beam

'fo galvanomc
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5lol (scoacrLftoncaa oo.aDl.(o)los ccucoacse-gotdol:rocDlo roc9-{orrDccn}o eoJcaoc<rfleergcm,.(a) oo; lscodmr-concoolorcfi i.'rcudo'n'lm.o)(o..ro *f)rro- ,z 
(r)(b) ooto-tookoilGta 4000 d;gj.$PlaE aol ogBor-il)cent 1s:i'r$oric.'ocacflGcrdro- u3ol

o-rord lsrodmJriirrvn$ oop.imico aJh-rri 2j0 oi!a$
om.roeioEo-r.lcr@r6E 230 co;cctj rurgerf a;;dl ojlerer
o<rrll":go3gl6g;os 

"OSB" asl(cD 
,l 

e)

'Qoo(r"o1)" r**enjlca ,B$g' .,rtdlo},*:ar:o o,0)ocDco6sncm- ojro:o16oJ6aolo gofl6ocoodm_l-
erucodu3ag;os 'eruca8or-thjlcu-r"orsr-' aa.egJldloo3em<oi<p;gp ffD2oJc&jo o3.Jloo1_
doJeao)Jo odq]6,.

pele"c6scom}eglos (otooco flljGcolc lcloergerrrrrfimlg o:cdles,lan6r6'ilo<t$ qfacale;
QDQO!(s)c cocog ocem14[lo16o;(mJ :

Nrckel
Tar-gcl

trlcdlogem* n0Jo)co6rDcr.D"nfrplto)i6r" 
(1)

po o-tc6lo'u6lTlc o0)ffiRomoreom'orto"rJ oDlr-eco.Jc o<o4ildl oo(m-oll@r5looleer3ra . A)

o(0l cngS;lcomnm3ggiloeL cn.u6ilcoo:rsmJso8 erudrolloloeigcm og;m6dlocorc0)c6rn-
cnggl co mn o ofl o oou odnrJ'l o cd,r61 m6 dl o6 cm 1 aj 0 aOJoT (o*.

(a) 'ocm)-QDll.'ne ' sat#sorohi?fioilrllordJloE orcoruoftr-d'l.r:n'o6oxgdo;os GUaoJC*Joooe]@le. 
(1)(b)' oo6iloaaj-io(," .,4ordHtr o"-rd cngg'lcoorc6rsf, ' acrru- mmrd acog<mo.ilmo-lgcruo14

.,€)ffi3om orlc6).lcmfi,H$]m}5)or0])*lmoe.n"ryrag[aoorrfl6o]6. (l)(c) 
"6<oi mg$lnoorflmeerrf ns}$orgo a,3s;nnog ooeueian_u,locri "gcn6dl o.,_rd
rngglecorccnB pppc.i , ,r,

f Eiecrrcn Eeanl
---l -=a-l----*-;\:;

GE!ectron--|

P.T.O.

For Free Carrier Counselling contact :+91 8891314091



HSSLIVE.IN HSSLiVE.IN HSSLiVE.IN HSSLiVE.IN HSSLIVE.I}J

Answeranythreequestionsfromlgtol2.Eachcarriesfourscores.(3I4=|2)

19. Niers Bohr made certain modification in Rutherford's moder by adding the ideas of

qqantum h-vPothesis'

(a)Statetsohr,ssecortdpostulateofquantisaticnofangularmomentwn.(1)
(b) Derive an expression f,or the radius and energy of the electron in the nth orbit of

(3)

hY&ogen atom'

20. Tvvo long co-axial solenoids of sarne lengIh are sholtm belou' :

(a)

(b)

(c)

Define mutual inctuctance of the pair of coils'

Deriveanexpressionformutualinductanceoftrvoco-axialsolenoids"

Write the dimension of mutual inductance'

A small telescope has an objective lens of fq"1l""S.h 1a0 
1m 

and an eyepiece of focal

length 5 cm. what is the magnifying pow-er of the telescope for viewing distant otj 
-":*

when

(a) the telescope is in normal adjustment'

o)thefinalimageisformedattlretreastdistanceofdistinctvision.

InAmplitudeModulation,thearnplitudeofthecarrierwaveisvariedinaccg{aqce
with the information signal' ''l'

(1)

Q\
(1)

)1

22.

(2)

(2)

(1)

(a) What is rneant by tnodulation index ?

(b)Amessfreqtrencyl0kHzandpeakr,alueofl0Vusedtomodulatea
carrier t l"fUz una e"ot 'oltage 

of 20 V' Determine the modulation

index'

1r

N, fr'.rns

I SY24
10

(2)
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1g a1orc8 22 orooorlg cr-rco5ongiloS a$cxooile-rlo 3 codm(olotlot'gonDoooerDle'
(3x4=12)

fH S3r;,-r., oofl oro.o cor an cd epfi ug d oroi ciioEnp eerrL cd o}ctt c*acdcui'

cocooelkuE ocgamod oLo3o'rofl '

(a) cenlcolocr! cr$oo]CIc<d oacaololofielo.Q &joooalceou"sam3ocofi erumuoalS

(o6rBco oGnD ccilcsBlcel g c"l o3coL1tr)]e'

(b) oo.,olculeod G'o8(,'cjloaS n-ca5.x6ro ocrtanilglo:o3 <c.lQtoo]}o

e,ere 3Jl dl ao 3cm ofl m 39 crD 2 oJ c 6 Jo o $l ca ol ea ;o'

(1)

ge6eeeol;o
(3)

20. oco crllgotlo 6lGtO (6roaluo-,la]@ .o6r*-coucg[icrncolo'r:Saacra G)c6]e e'cnnl4!o166'i.m]:

1

ttt

N2 turns

(a)'oerp-ca,cojleileg]osaglgo8pcrilor-'rE'rdori'cr16q'jlaole,'(1)
(b) oere- cocojla3e<6 ooolel3g o5i"-lilor gtstr:qo6ou" a'one1"-rldlaoScmololB

mJoorcelo o}JleolaoSa'' Q)

(c) og,-tgoE poAcuqoAn'tJlonfl aonrroof,"goi "6r;o'r;e,' 
(1)

21. aoi o-ro1o oseLco3ogfloofl acenie@oi oaoantjloqtS c"nceooE B]oo 140 crn Po

cBldoog ec6mlm)-

(2\

(b) GrdolmJcff, 1o-rorlenjloeruo olJ€{ooo e],o5rno eporofl<tfl

o3.rfle,o1eo3ccrucc6' 
" Q)

22. <org"dlggcD- cocaDlcelosicrJl<rf oco.lo;ti <orooinordlerQ clqasc1l qodcoocdco"sJoA

mjlo"cnellcnrn3cruol4 olJtoJccruo olco]tonDlcrni' vn /t\
(a) "rr*pl*,ra 

pcn,,ra-,ru-ooct"n@]o&cene"gcqco16o3flTooflo,"? 
(r)

(b) 10 kHz <agor5oroflcor3o 10 m'o"meJlocn

. .l,,MHz <ogor5oroiloolp 20 g"-lcorccrfl2[

- Goc(Dpag-er"-rqfm]' GocaDlctrrt.rei A)

Nl

11sY 24
P.T.O.
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23.

(c) The block diagram of a transmitter is shown below' Identify the elements labelled
(1)

X and Y'
i/\

Transmitting
Antenna

m(t)

iMessage signal

Answer any three questions from 23 to 26' Each carries five scores' (3x5=15)

Cyclotron is a device used to accelerate charged particles'

(a)Withasuitablediagrambrieflyexplaintheworkingofacyclotronandobtainan
expression for cyclotron frequency ,i - 

(3)

(b)Acyclotronoscillatorfrequencyisl0MHz.Whatshouldbetheoperating
rnagnetic freld for acceleratireg protons ? Q)

The experimental set up to find an unknown resistance using a metre bridge is shown

below:

(a) What is the rvorking principle of a metre bridge 
^ .1 - -^^i^+^ 

(1)

(b)Ifthebalancepointisfoturdtobeat3g.5cmfromtheendA,theresistorSisof
12.5 o. l)etermine the resistance R. why are the connections between resistors in

a metre bridge made of thick copper strips ? Q + l\

(c) If the galvanometer and cell are interchanged at the balance point of the bridge'

would the galvanometer show any current r 
(1)

t2

t:

24.

Carrier

sY 24
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(1)

Transmitting
Antenna

Carrier

3ffir*:.,oo.oJqa 
co-rc.5ongilo8 

"6ei<o'rco,1er3. 3 .ogBo'lffigconDooael.,la,.

23' 
#$?ffiff*** (o,@6lrlc oo-rg3cm<o1m- p.,-rcocufearScm r-**SJrti''
(a) oo! 

"Jr1ro',o oJ@,' on<o'r100! 6",_rordororoo o,rcroaocdoJe*rloorgortrcrorl aare;.itsteogcm<ofcnSgg 
ouooJc6r(oOoJqJ6. " -E\avwJd-

(b) a.J oocrucscctscl^ ocm,cs,olooa rogo-r5oro.r1 10 MHz *o*r*r. 
(3)

iffiT',*3o'o6eer" 
(Dj@6lrb 6taroro ooJB eccrol@, oemoercro.iloo$ rofllorrur

Q)

(c) no, (s €o- a!a,(.,o cocoe ocerrfiq,o1,u,JmJ. goir.E X, y"gcnfl cn nupCeop.n; ?

oo3 'dlgd caniloob' po-tcorcold*ryc.,2ca, 
aog 6o.rro1cocoo 66l.r.lo-ildleerScrn-.fl ,J gp o_r o1 a,s/ 6r,, mr" or cu c cn o6l rn3 r,r" r, ;r;;r.;; o1 eogcrn, :

24.

S

(a)

(b)

oo3 dlgd cenjltto-dloo3 (".rot6cnorn coo)Jo.,i*- , 
t,

,;. f#,*-::::H3 ySrcorcoa ar c pL o0 u_ c".ro oir op 
_ 

A_a0, (oE rrn cm_

(1)

39.5 cm Gpaoer.,rr'',** or.'oEr\ro u GoJoQJl(El-A-a0roEcrnm

6enJlor.,-drerer **,'J;T *XX t1Y.^1i': *n=;'lrs]€ol",. dr866enJlor-l"dleler oemegoE a,.,,.rro.".-""' 
Lcutu'rG(ouclJo' o6l13JoJl5l€o3o. dlgd

po.rcorcoloo,*"J#,y.":.ryn'*'' o$eJdlor ca,c66 oron}eodpoJcolcolool(mo(o(IcDlo_,c6r.E- 
?

(1)

(c)

SY 24

c(,J drg6 co/rooHroo$ orucpLo,m-r- co-rcoiroflrrt* oco.orccncdrgo3o ,*J'r..',oJ.o'$.oo ocgloolcrog ocoEo,cmcdrg..,6;OCrOre1a3" 
O,Ocrfl o,corriiooScac ? (1)

\fessage signal

Metre Scale

t3
P.T.o.

J

i
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25.

J'

The circuit used to change altemating voltage to direct voltage is called rectifier'

(a)Withaneatdiagram,explainthervorkingofafullwaverectifierhavingtwo
diodes. 

tLoYLoLL\ v-'sl"r5^-- --- (3)

(b) what is the output frequency of a full w'ave rectifier if the input frequency is

(1)

50Hz?

(c) Draw the output waveforrn acfoss the load resistance connected in the full wave

(1)

rectifier circuit"

A ray of light parallel to thn principal axis of a spherical mirror falls at a point M as

shown in the figure below :

(a) Identify the t,vpe of rntr'ri used in the diagram'

(b) By drarving a suitat'le rai' diagram' cbtain the mirror equation'

(c) If the minor is irrmersed in watcr' its tbcal length

(increases/decreases're rnain the sarne)

26.

(1)

(3)

(1)

t4.
SY 24

H

1^
i
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orgc656ccng1"o- corcodcSdlom or-:on{ corcodcgac€olcrn mrrEag5flocn ooqil.oo6
"OCml oJoaDlcm].

(a) oere"o'uccolculgE aoJ '.,nScrdcoroiooqilonooro'l'oir! aD@)(o)o olodg.r-rotr6oocno
oilcoooceo;e,. 

(3)
(b) oo3 

"o3odcoLoiooqfl"ncomlooj poaop rooor5roroil 50 Hz rorgoer"neilog oog;.,,.rpi*
orgotsomrl r,6(<o ? (l)

(c) ao3 ao3odcoLoiooqil"aod mldeJlsroq cercru-i1",_r<o1coc<r,:orufl15E 1g3orogslcm
oeg""tp CO@oU)@R0d oj@Bl,€b. (l)

oJo'rJ roao,ejoEilcD- miacmloaccoi orcoJon (,il&C(n eloemeincril 6-JoJ CinCgflCOr
edgemoro'fl<rf, IvI ogcm enilcn;oiloE,r-rcoileogcm Jlioro coooe a,cenfl4[lro1€6,J(mJ :

"63 
rOi <OrO Onnl er JE o 6 g emo ro6 arn-Jl 6ro o',-Jil oE oc enfl 4[ o1 eer3cm<oi ?

Grdm]coDc sJo c ao c\D (o(oo g"-r ccorc ui4[ o6 g em ffL)o oJ c6rJo O;JiaO1 eoJo. .
o<d g em" oor g o'rofl oE o 3ansi oil o1 ao g c or c oE <oo ru..i'l or ofl c occ eer oE o3oo

(e,3s3cm3 / egoor3cmS / or5<o5cruogs3crrfl fl )

(1)

(3)

(1)

(a)

(b)

(c)

l5
-_\\_\_
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