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General Instructiorts to Condidotes :
a

a

Thcre is a'cool-off tittte'of l5 rttinutcs in aclclition to the rvriting tinre of 2 hrs.
You are not allotvcd ttl rvrite your ans\\'ers nor to cliscuss altvthin{r u,ith others

Use tlre 'cool-off tinrc' to get fanriliar u.ith cluestions ancl tc-, plirn y.rrr Al.ls\\,ers.
Rcutl clucsti()lls ci.lrctitlly belirrc nrrsu et.inr.l.
All cluestiolts i-lre conrpulsory anel only internal choicc is allou.ed.
When yott select a tluestiotr. all ttre sub-questions urust be ansrvered fr.oni the
samc cluestion itselt.
Calcrulations. figtrres and graphs shoulcl lre shou,r'r in tlre answer sheet itselt.
I\4alayalanr l,ersion of the questions is also proviclccl.
Give equiiticlns u,here\,cr rlecessary.
Electronic tlevices excel;t lton-progranrnratrle calculators are not allorvecl in the
Eranrination Hall.
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a

a

a

crildcgcnnmt(fr :

cri16q1-E m;acoorolcri or]oor2 l-5 alcrrg 'a,3crd eic.,n- ooso' ganecoojlolooJo. eCI
cruoaoG'ro" c"-tco5onor6ao- proro)@o ..6)gJCOCcCnC, agpgotoSacol orocoot
ojlcrrl a aot" msoroo ccDc olcsl Fd.

golooeonu? 
".61v3ro;cmrollrrialmiercr:5onc,6 qga-oc.,_r36Qo orcaail€o5rro.

"OHc cl c aSono,adolo pOrOOo oS)9}or6rno.

ao} celcBJcncrud poro@oap3roco8 odroooolorsJoro;.o,gl6r6roc68 eorcorcBJarBplo
(0Ia c (o) cai c BJ cD mj (o1 168 o),l cm" (o o cm 6)c6) co o 6r6ros Jc€o 6rE (6)c 6rD:

66lT)66)- o,35er14,(6, oillcorono8, ((l)con16roB, .,g;crnlor polo{oco1crlolog roocm
parecorlolooem".

o crrcBJ66B,0A a et aoic E6'mil eL3" m gil cofsltr€:
o crqelso5olgg cruc eloro"m)aoloeJ55uno3 oocslaoemo.
r G(.'rcyca]6,0a ariqcmc&c6'ro acogoo]cagolood eiu'loa,cor;gg 5-ro]

gero,"egscendai p"J&oomoiJo oro"t@.src.,ocgtog g",_reotccoleo3orco3 -;dlB

a

a

a

o

a

a

o

7015 P.T.O.I



l. Pick the correct material suited for exhibiting photoelectric effect fiorn the fbllorving :

Arsenic, Copper, Zinc, Cold, Argon (Score

4.

Which of the tbllou,ing relation is coruect tbr a transistor'J

If 'h' represents Planck's constant,

theunitofhcuis

(i) Nervtott

(iii) Electron Volt

(i) I.: Iu + I,

(iii) I.: lu - I,-

A series LCR

reactance is

'c' the velocity of light ancl r: is Wave nuttrber, then

(ii) Watt

(iv) Pascal (Score

(ii) Iu: l. + Iu

(iv) I, : Iu + I,. (Score

(Score

arngstrom

(Scorcs

The nrass of an electron 1, -J- part of mass of a proton. When they are subjectecl to a
1840'

5.

unitirrm electric tield, they start uccelerating.

(a) Which of them rvill have large acceleration'l

(b) If they start frorn rest and have the same De Broglie u'avelength of I

unit, then detentrine the ratio of their kinetic ettergies.

Matcll the tbllor,ving :

qi"rr"g;*ic Material I roraOay Effect

Meissner Etl-ect

Raman Etlbct

.loule-Thomson Eflbct

ttss LL/G

6.

70t5

circuit is

(Score

to a DC sotll:ce. The magnitude ot- iucluctive

(Score

)a

connected

1)

1)

r)

1)

l)

l)

2)

,.i



7.Ara\,ol.liglrttttttlcLgtreSrefilctitrrtrt,ltcttitcl)tersliortlairttlrllass.
r.' r"-" "r""o - li' rl (Sig)' f)eterrtiirle the speecl of

(a) Critical angle tbr glass - liquid bounclar'v is sir

liglitirrliqtliclifspecclofliglrtirrglassis2xl[)Srtr,,s'(Scores:2)

(tr) A llicture is pairltetl $'ith blue, greell ancl recl colottrs' A glass slab is Placecl olt

tlrispicture.willtlreirrragesofalltlresectlloltrslieinthesatrreplirtreir"rtheslab
rvhe,vier,r,etltr.omthetc-rpoftheglassslab')\\'hy''l(scorcs:2)

(c) lf a ray t.rf uttpolarisecl light is tltade to inciclcnt at tlie polarizitrg atrgle on a.sl1;s

slab the. sh.*, that t6c relectecl anri retl'actccl ra)'s lvill ['re along mutttally

(Scorcs : 2)

PerPentlictrlar clirections'

8. Youns's clouble slit experintcnt is usetl to cletlcurstrate intert'ereuce ollight'

(a) In Ytlutrq,s cltluble slit erperirrretrts. l trrnr slit sellirrritit.,n proclttces a l"lanclrr,iclth tlf

().(lttlln0Ilascreelrlrlaceclatirccrtiiitltlistatlcearr,ityfitltnthes.tits.Whentlre

scrcen is rno'ecl tirrt5cr ar'ay fiom the slits through 0.25 m, the lrarrcl$'.idth

hecottres().T5rrrnr.Firrcltheinitialseparationbetrr.e'ct,tslitsanclScrecn.
(Scorcs : 2)

blight bancls are observetl on the screen'

HESLT\/G
(ii) Polarisation

(iv) Difh'action (Score : I)

.9.

th tlte aicl of-tirne varvillq electric autl maguetic
An electrotlagnetic wave pr()ptlgates u'i

ti elcls.

:

(h) If one of the slits is

This is due to

(i) Intert'erettce

tiii) Retlection

(i) r'oltage

(iii) cl-rarge

(a) lf $u is tlre clectric flux ancl e" is the

repl'escntecl [ry e,,+ itas tlte urtit of

pcrnrittivity in ti'ee space' the qtrarrtity

(ii) currelrt

(ir') magnetic tield

17015
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(b) ln a plane electroluaguetic r'vave, the electric f,relcl oscillates rvitli a frequeucy of

6 x l0s Megaherlz. ln rvhich regitlt-t of the electrtlmagnetic spectrllll this u'ave is

(Score : l)
fouu'rd ?

(c) Tlre lurgest tval,elengtlr irr Balrner series proclucecl by attltrric hydrogen ts

656.4trnr.Firrcltlreshotlestlvavelerrgtlrirltlrisseries.,(Scores:2)

sin b+D)
10. Derive the relation n: ffi'for 

a glass prism

.!

OR

Derive lens maker,s tirnnula for a ctlnvex lens pr:oducing a real irr-rage,

Explairrtlretlreoryandworkirrgofamovingcoilgalvarrometer'

7015 6

aretrvoisotopeslravirrgtnasstrtttnbersl4ancll6respectir,ely.IftlteI l. (a) A arrd B

att.lmicnrurrberofAisT,thenhorvmanyttelttrclnsir,illbetlrereir.rB.](Score:l)

(b) The halt--life per.iocl of a raclioactive material is 5 lrours. In horv urttch time ]f of
l6

the material rvill de'caY'l

12. (a) The value of angle of clip at tho magnetic poles of the earth is

(Scores : 2)

(i) zeto 1ii) 90"

(iii) 30" (iv) 45n (Score : l)

eedleoscillatesinaunitbrmmagneticl.relclofstr.engtlrB,rvitha

timeperiodtrfl0seconcls'Tlresanrenragneticneeclleoscillatesinanotlier
unitbrrntllagnetictjelclofstrengthB,rvithatilneperiocl20secortds.Whiclr

rnagnetic fielcl is strong, B, or B, ? Why '? (Scores : 2)

(Scores : 2)

13.(q)StateandexplainAmpere'sCircuitalTheorettr'\srurvr'-'
(b) Derive and expression tbr tl:, 

:T:,11:j::,1:,,i,'*"tv 
producecl " ' ""til.'Ji'li, o,

along the axis of a circular coil cariyillg curreut' \"r
;.!':l l OR

(Scores : 4)

(Scores : 4)

(Scores 4)



f- 
t- ' 

a.-r +.\ ^ -alr ,rf trMF E and has an intetnal resistallcc r as showll

I tO' A resistauce R is connected to a cell of EMI

i, ,;-;;;.re. Tlre v.ltage across o ,: nl":'urecl usi.g a,tl icleal vo'ltn,eter a,ct circuit

cltrrettt is trreasttrecl t,v on atntrreter. A r.hcostat of rregligihle resistance is ttsecl to l.ary

tlte cttrrct-tt in the circuit'

frsst-t\-'G

(a) write clorvr-r the exprcssio* tbr current in the circttit antl voltage across 

ir:"::], ,,
illstallt.

DrarvagraplrcotltrectingcttrretrtirrtlrecirctritalongX-axisancl

along \'-axis'

The cprantity obtoined tiom the slope of the graph is

w'at is c,dy currc't 
,r N4entiol1 ollc .ppiicatio* of it. {Scor;cs : 2)

(b)

(c)

voltage across R

(Scores : 2)

(Score: l)

15. (a)

(b)
ce and a lTulb itr series

'rnectccltoacoilwithrieg.ligibleresistan

:.'i:J';Tffi;.:";;; u"" ,"0 is-gracruarv inserrecr i, the coir, whnt

,lann.,i, to tlre blightness of the bulb 'l Explain'

7015
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(Scores : 2)
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16. A netrvttrk of logic gates is shorvn in the tigure'

(a)

(b)

(c)

Iclentity the gates usetl in this circtrit.

Write the truth table of this cotnbitration of gates'

(Score

(Scores

r)

2)

A carrier r,vave 6f peak yoltage l2 Volt is us..cl t(r tr&nsmit a lllessage signal. Fincl

the peak yalue of the voltage of the t-utrtlttlrttit-tg signal iu orcler ttl have a

moclulaiion index ctf 75or'o. (Scores

W95 L\VF

A capacitor is a clevice ri,hich call store electrostittic erlers\ uithin tile electrrc tlcitl :et

rulr betw'eett the Plates.

(a) Write ap expression tilr the energy storecl itt a cltpacitor itl tertrls of charge Q ancl

capacity C. (Score

Tire electric lines of ti'rrc:e never intersect e11s illlotlter- Erplairr this statetrent'

'(Scores

Two capacitors of capacities C, ancl C, are connectetl iu series ancl then in

parallel. Obtain expressions for efl-ective capacities in two cases' (Scores

.oR

obtain an expression fbr the capttcity of a parallel plate capacitor with plate area

A ancl plate,separation cl. (Scores

lg. A p-n photocliocle is tabricatecl ftoni a semi-concluctor u'ith band gaP ellergy of 2'8 eV'

2)

t7.

(b)

(c)

l)

2\

4)

4)

2)
can it tletect a radiation of wavelength of 5000 nm '? wliy 'l

7015

1

l0

(Scores


