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SECOND YEAR HIGHER SECONDARY MODEL EXAMINATION,
MARCH 2A22

Part - III
PHYSICS

Maximum: 60 Scores
Ssili'"''$

Time : 2 Hours

Cool-off time: 15 Minutes

General Instructions to Condidates :
. There is a 'Cool-off time' of l5 minutes in addition to the writing time.
o Use the 'Cool-off time' to get familiar with questions and to plan your answers.

. Read questions carefully before answering.

. Read the instructions carefully.

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

. Malayalam version of the questions is also provided.

. Give equations wherever necessary.

. Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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PART - I

A. Answer any 5 questions from I to 9' Each carries 1 score'

1. SI unit of electric charge is --'

(5x1=5)

2. When alternating current is flowing through an inductor, the phase difference

between Potential and current is

(a) o &) 45"

(c) 90o (d) 180'

3. Momentum of a photon with wavelength f is'

$ssb9}

(d) r+t''^6-tstrs"io

h(b) r(a) h).

)"(c) [

4, According to Bohr, the electron can revolve around the nucleus only in those

orbits where angular momentum is an integral multiple of ...-'

5.Writethenumberofneutronsandprotonsinthenucleusor}x.

6.Astationarychargecanproduceelectromagneticwaves.Statetrueorfalse.

T.Whatisthevalueofmagneticfieldatthecentreofacircularcoilhavingnturns
carrYing current ?

S.Whenbulkpiecesofconductorsaresubjectedtochangingmagneticflux,currents
are induced in it' Name the current'

g.Theredistributionofenergyduetothesuperpositionoftwoormorelightwaves
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I a3to<tfl 9 otoo
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PART. I

cr-r c oSeongil afl 
"6ooro,1 

ello 5 oO gBoIo'n ffi gonDo o aelc)le. 1 cagcd
(5x1=5)

l.

)

ooorBjl(o) orcdeadloa! SI or3errng GO6IT-.

aol gcrscwqoletlos A.C. asororl oJlsScoco0, &ro6l"Ello o"rtcgo6"u5a1"

rormla3gg concnr-o.t5coJcfiuo GO5m".

(a) o

(c) 90o

(b) 45o

(d) l80o

h(b) i
(d) l"+h

3. arol concgcerrfloop 0)oo@ooe6oel5o l" <orgoemeJlo8 on<o1oof, @"$€oo

GrOsm'.

6ss\tf1
6-o'*"to

4. cenLcoloo! @Bo aCoae, ranm3m-ro12i @erc(ecffi)3ao6eo" rrjlcroJl<or

acdenngSir,gilelloi oc(6)o mJldorcpg1om orlg6lnoaeiloE Gnolao3os cocenflcor

crgool oefl 
"Of;gcfl 

cruoollc o3enr1<oloncrd oOonolg6rno'

5. ix .'g(m orJldcqrsBlmggiloer cngc(scdnlorelosaolo ctorccgc6,T]&plosollo

"06#o o$elo)lo,.

ao3 cnrolooool BJJ(o orcdese{lri oool BJ}to accnnle, @@oo6uR06 genecoo3otcoE

m c<r.fl g3o. cool ccor c oor c g c 
"0 

cm- t.,l o3coJl Ep3a,.

n "rlglegt@ or5ororce,5ofldrlg amJl":trop[lei]os oooLogrolasoorl

oJls3cm.rccr? onofloofl ce,(cnoor1o6 g5reca,fm accmglei "doaculoof, olaJo

.rgffOlCem-.

oteilo eetcooo,otuemamgil<rf e,ccrorle, oo"q6-o5orJcmJocgsl6lo3cm-rcod ct"'lol<o

ooorogcofl g6rl3c@,]onl. @o ooo:ag<ofl o3os c.'lto""9elcole.

Occrrec Oorolerq-flai,cac [oJ&c(,o rorco{noBp}Os A3dlc4o<tfl &rCo6IDo

gotdezeeoroflnfl geneca3rm or3md ojlm5cmlortilocn "o(ml olo@fmJ.

(a) hl"

l.(c) [

6.

1

8.

9.
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-B. Answer all questions from l0 to 13. Each carries 1 score. (4 x I = 4)

10. When a dielectric is placed between the plates of a capacitor, its capacity,

(a) remains the same

(b) increases

(c) decreases

1 l. Which of the following material is used to rnake standard resistance ?

(a) Carbon (b) CoPPer

(c) Germanium (d) Manganin

lZ. The susceptibility of a diamagnetic material is 

--. 

(negative/positive/zero)

13. The blue color of the sky is due to

PART - II

A. Answer any 2 questions from 14 ta 17. Each carries 2 scores. (2 x 2 = 4)

14. State Gauss's law in magnetism.

15. Draw the phasor diagram for an A.C. voltage applied to a series LCR circuit.

16. A gate is a digital circuit that follows a logical relationship between the input and

output.

(a) Which are the universal gates ?

(b) Why are they called so ? f,tt\o9
oLo*''hutlt'"io

17. What are coherent sources ?

B. Answer any 2 questions from 18 to 20. Each carries 2 scores. (2 x 2 = 4)

18. A charged particle is moving perpendicular to a uniform magnetic field.

(a) What is the shape of the path followed by the particle ? (1)

(b) If the field is non-uniform, what is its new trajectory ? (l)

ME-524 4
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B. 10 a3<o'ro8 13 oroo 
"OtJc 

ao-rco5onodoolo proro@oaeltollo,. 1 cogcd ollror. (4 x I = 4)

10. agcmtlgd cgg3eodaolsotloS ool oorupercqilei org;gcmLcci oooilero$

6l",lCmOlO1d(r-
(a) ocga;Grccelcrrng
(b) o,lslcml
(c) o,]oao;cml

I l. o)coe ,'rocor3cmo-ror1o8 
"6i(o.)] crr(Bllorc6m" 610] gpco8coldnri omrlgpo6m-r-

gdrtecao3ol cmccor'l g"-r ccolccnlsilcmor".

(a) oc6euen0
(c) edcocrjlcor"

(b) cacgd
(d) acoEocrilot

12. co] or-:corcoccrnglai oropsoIoafl auauuglorzileilgl
(omoflolc"-r cmi$loio-rle Jo)

@.D6rT-.

13. ro"g&cu0o crflercflooro'flo8 e,cem3cm.no€ &co6rDo croSrD-.

PART _ II

A. 14 a3orc6 17 oroo cucn5ongfloE 
"6o<oe,1erJo 

2 o6pgprom,lm-

2 ccEcrd oilor. i.fss\NeX (2x2=4)
la,.

14. acoorla,oojloeL cutccp$oop crjlooroo

I 5. cqgenfl tdl<o1d.l@ oog 
"6oE.mr1.rr96 

m6ag$a3os A.C. corcodcgd asororl
oJls3cmrccd pgg conmJd culcor6no olo$lle.

16. Qctd"-t15, oogl-,'r3$ co"rc(acge3aodaolsorloS orSoro)1":oacoor aoJ 5'nio\Do

rrjl s cn1 t6oro'r3cm on1 el go8 mrd oggle g c drr- c cn geo6.
(a) or3errilcorv"nuo8 curg3ooa ogcm"o'nolcomgsSrm<oia$ooco€oorcem-? (1)

(b) Goor crg c.'-ro1o6 oroolcorogsgrmoi"gmr3oocene"? (1)

17 . oocclooofl c((ruc(o.)qBlecrd 
"6cmcoercor-?

B. 18 a3orc8 20 otoo c":cnSongiloS 
"6otu're,1erlo 

2 ogffioro'n$i gomoooel<olla,.
2 cagctd olltor. (2 x2= 4)
18. ":c6doo.rgogg a@] e6lxo ao3 "6eile5<rr acrorla aem.uerolo'rlo8 eLoeruacoi

rueoro1g73cm3.

(a) ec @rdrDo m-too-rolEg1on oJcolao3os <orga5ro'il ogcrorcem-? (1)

(b) ecootla o5YrIDAIo "6aila5<oroogeilo8 rrtSroilco orctorao3os G'DaJ<o.l1

"6lcmrcoJlolsl]" 
Z (l)
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19. Write any two uses of X-rays.

20. (a) What is the equation for torque acting on a dipole placed in a uniform
electric field ? (t)

(b) What is the condition for maximum torque ? (1)

PART - III
A, Answer any 3 questions from 21 to 24. Each carries 3 scores. (3 x 3 = 9)

21. The resistance is the opposition offered by a material to the flow of current.

(a) The unit of resistance is _. (1)

(b) Find the equivalent resistance of two resistors R, and R, connected in

parallel. (2')

22. A spherical mirror is a mirror with a curved reflecting surface.

(a) What is the relation between focal length and radius of curvature of a

spherical mirror ?

(b) Prove that for a concave mirror forming real image,

(l)

111;*;: T.

23. (a) Define dip at a place.

Ir**o"t*"'"'

(b) Calculate the vertical component of the earth's magnetic field at a place

where the dip is 60" and the horizontal component is 0.2 x l0+ wb/m2. (2)

24. (a) Write any two characteristics of equipotential surfaces. (2)

(b) What is the shape of equipotential surface around a point charge ? (l)

B. Answer any 2 questions from 25 to 27, Each carries 3 scores. (2 x 3 = 6)

25. Photoelectric effect is the emission of electrons from certain metal surfaces when
they are exposed to light.

(a) State any two laws of photo electric emission. (2)

(b) What is meant by stopping potential ? (t)

(2)

Hsslive'1
(2)

(l)

26. A nucleus is made up of protons and neutrons.

(a) Define mass defect. Write an equation for mass defect.

(b)Thenuclearprocessusedinnuclearreactoris-'
(2)

(1)
ME-524



19. X-ray col3os cr6io<ole,leJlo o6rn"eotcaoccr5uR(6 og.)eltorle,. (Z)

20. (a) 6'rtoJ "6eila,5crr ooorgJlro.l aemlerolo'floE golglcm oooroj]or
oonocgc$oSoncn3reoroHsJ(mcscdeefloo$fiDoolcoJo.,goorcem"? (l)

(b) cscdao-.'"roacorcri a;a5on1o8 Cto(orocCIJ@ oljorcrun ",goorcerrr'? (1)

PART _ III
2l alorot 24 oroo aorco5ongilo8 o8eiomletlo 3 ooflBoroncn- goroooovl<urla,.
3 ctpc<6 olltor. (3 x 3 = 9)
2I. ool oiosloJleJlos oootngoil oscm] crlrco,]c(rucod gsnecel(m (osqBoc6rn-

(fl.tto'laocoo.

(a) go.r<u'ficoc<loofloa! co)l6rr,19 

-_ 

crgfl)".

GrgoolJo e.Inceoc$ BiooJlo

(l)
(b) Rl, R2 ag(m oene- g".rrolcoccoonod m.racooroacofl "erslEpg;gcmicua

esnEcel(m mJo-oel 1o"tro'ilcoccr-:o e5nepls1gl6,. (2)

22. oJgon o 1o-r<o'ilonetm (olcoela]@ adgemoncra ccocgfloo o<agemamod

"6cmolcoroHSlm].(a) ao3 cocgflco edgemorofloo! oicatolc
to'rm1 er3gg 6DJ fi\Do ogcrorcem" ?

(b) aog cecenilcaor"ndgemo,oflos orLocd<ora 1o.t<oilenJloeruo e6rleceJccnjcod
111
; *;: ] orOoeman"o<ogilojlgla.

23. (a) 6r@] crunerooro ollg "Omco@:qffigdgl*.(b) 6r<ol [otctolJe cruoe,ootol orngflooS\Bi'er5. 60o corgo <oooJlsgoo'rol regaloorSos

occrorla oemlaonilloo! colouo-llcn o€ls&o 0.2 x 10+ wblm2 eo
aryoemoJloE eiocDlo€ts&otoiloo! alaJo aeneg.Jldlgga.

24. (a) m)acff) oo-rcSo8csz5oE g".t<ora6Bg3os 
"63ororooilaJo 

@61te" m-roJlcoo.,srro'rood

o$e]or]@,. (2)
(b) 6r@J eotcoJlor 

"-rcdeelcri "-rl8l" g6rl3c&](rn cruaccn o".rcAod"u5oE

1o-rro)eroroflooA (3lo6,J(oil oOOtDc6rD"? (1)

B. 25 a3orc8 27 osaa co:cnSongilo8 ogo<olo,lerlo 2 oomom,ki gffiDoooelrolle,.
3 ccrycd oflor.

(1)

(2)

(1)

(2)

' (2x3=6')
25. o.fler aercoooongilo8 (oJ&c{,r?o ".roilg3cmrcod peLcpgcemSood

gcf rudelgogslcm 6o-rofl recrruacon"cc,nccgc peLCqlei(oJ{BcoJo.

(a) conccgc petlEilail"trecoionnloo$.,6eroreJlago oendcrflcooonod ogelrole. (2)
(b) cggcgfl"<rrioo-tc5o0osr5oE 

"6;rmco8 "6crorcem-? (1)

26. eio3 cnggtcoc$mgcgscc,D]opcelJo ctorcegc6rrleecerlo crJldolgogglolglcml.
(a) acqgo.d.,@oqor6obicn""6)e]@&s. acqgor5Lod*8 ou0)olc&Joc,6qgn3e. (2)
(b) mggiloorcr0 o1onqo1o8 9"-rconof4[dg],- mggilorctd c"rce,lo)

_crosrD-. (1)
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27. (a) Define ionisation energy.

(b) Mention any two drawbacks of Rutherford model of atom.

PART - IV

A. Answer any 3 questions from 28 to 31. Each carries 4 scores.

28. A capacitor is a system of two conductors separated by an insulator.

(1)

(2)

(3x4=12)

(a) Obtain an expression for the equivalent capacitance of two capacitors

connected in series. Q)

(b) The potential across a 900

stored by the capacitor ?

pF capacitor is 100 volts.

29. A moving coil galvanometer is used as a cuny{detector in a circuit.

How much energy is
(2)

.s./
(a) What is the workin* ptln.,nlg$Sing coil galvanometer ?

(b) How can you convert a molipf-qet}-galvanometer into

(1)

(3)

30. An

(a)

(b)

(i) an ammeter

(ii) a voltmeter'..
.

emf is induced in a coil due to the change of flux in the same coil.

Derive an expression for the energy stored in an inductor. (3)

31. A diode is used to rectify alternating voltages.

(l) Which property of diode is used here ?

(2) Explain a full wave rectifier using necessary circuit diagram.

(1)

(3)

B. Answer any I question from 32 to 33. Carries 4 scores.

32. A transformer is used to change alternating voltage

or smaller value.

(a) Which principle is used in transformer ?

from one to another "r::; 

t'

(1)

(b) A power transmission line feeds input power at 2300 volts to a stepdown

transformer with primary coil having 4000 tums. What should be

the number of turns in the secondary in order to get output power at230 V ? (3)

n{E'-524



27. (a) ooccorcenflo@6rD gedeze" cn16ot"Jlgg3a. (l)
(b) o;Lnd c"nc6ot1on3 *OB. CIc(ole,qD3os o6aroroeJleJJo ocrre- o-rolal<ujlo<,6

CIOe;olle. e)
PART - IV

28 ago'ro8 3l oroto c-orco5ongilot ogo<o'ro1ert" 3 
"Oqffioroflffi 

gonDoooslollo.
4 ccEctd ollou. (3 x 4 = 12)
28. aog po0mlgcetgolmcoS cod<u'r1o1E;og5 o6re'orcetoroRgJos cruooJloccnacem-

a,gcmngd.
(a) oone' agcmrlgo3ood cqgenfltdkoflono8 "ers1gflgplcm:ccd g6reco,Jon

Guo-os agcmlgoamrlcrfmraorcelo e5"p€3oXs1gg]a. (2)

(b) 900 pF agcmr1go0cru"p@ aog ogcmflgolcriogogoeol]gg enrcgo0"u5o8
100 volts,.gO*: org agcmrlgd m:oreo1g5m gedeeeeorolloofl <ongoi
o$)(roaocflD"? (2)

29. eio; m:6al]g1oeL 6clrr$ n rgqd croaojl a3oJl"cri co,corod cnco8ruccncdlgd
g"-rccoccrllE;3cm3.

(a) a3oil"cn-ce,cotloE oco8orcmcdlgoloop gc,-ro.r6olo'rm (oolo o.6lcrolcem'? (1)
(b) oog a3oil"odca,corlo8 cocoEorcmcdlgcrlom aog (3)

(i) roodlgoccor3o

(ii) atog cotcod$dlgocorgo, crilonodoo" acgco8 adleor3o I

30. ao3 acnJl4loggoo e,cmrla 3ccnLcc,6 G'D "llolg1o8 ro'rocm

c(or o1 <o emf genecagcmS.

(a) gc io:<o'flreccruooro crnelgfrnl.
(b) "E<ol po8orqoloE slcm godeaorc'ficn

ogJlaolgSo. (3)

31..9.mt1. corccrdcgelocn "6e,r:lcrocoioS oTgoo;cmo'llcn- ao3 arJco)caD"
go-rconcn1g73cm3.

(1) aocoorcar>loo! 
"Ololl 

ogomacon-poJlos g.r.rccoccnl4ilolgigcmoi? (1)
(2) ao; mdegS[ aocorgtnoroiloo! mloocaocor?Dcos oo3 .'oSod ccrLoi oqil"ocod

"6lOctolcm"ojlc,oB0c€ole. (3)

32 a3oro8 33 oroo c"-lcoSongiloS o8orore,lerlo oooffiomnffi goriDooaelrol}a,.
4 crpcd oflor. (1x4=4)
32. oteJlao AC co-rccrdcgelocn oo.ro;rolcoocecDc o"-rcjlo AC cotccrdcgelocn

oreJJoc€occff)cco:erelolcem'gscodm.l"crrocr6adp.rrcaoncnlg;Cmo".

(a) 
"E(o] 

ror<orlacem-6scoacnrtoncdaciloS gojccorcol4ilolg}cmo-i? (1)
(b) 2300 volts g@ 6ito] 

":oLrd 
oJl<oroem ooerod oolo-laoloilcE 4000 "rlglag]@

oog oggghoeeirE (scodcegcdaolcergi oocsl@olcm]. 230 volts aogi.t;g
etelgcod om.reocr8opol cacojleiloS 

"EC.o, ""r3g3oo8 
GerdrDo ? (3)

(1)

aol o'DooJc&Jo

"n-qg oL
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33. According to Huygen's principle, each point of the wave front is the source of
secondary wavelets.

(a) Using Huygen's principle, prove the law-of refraction.

(b) Light can bend around the corners of an obstacle in its path and can deviate
from its path if the size of the obstacle is very small. What is this
phenomenon called ?

PART _ V

Answer any 2 questions from 34 to 36. Each carries 6 scores. (2 x 6 = 12\

34. When a ray of light obliquely enters another medium, it undergoes changes at the
interface of the two media.

(i) State Snell's law of refraction.

(3)

(t)

(2)

nz nl
V-u

(3)

(1)

called
(1)

(2)

a point
(3)

fned' using the relation,

formula.

(iii) A concave lens always produces (real/virtual) images.

35. (a) The total number of lines of force passing through a surface is

(b) State Gauss' law in electrostatics.

(c) Using Gauss' law derive an expression for the electric intensity at
distant r from a line charge having linear charge density i.

(ii) Refraction at a soherical surface can be e

fl,, - [l,
= a=. using*,,ffirraker's

36. A potentiorneter is a device used to measure emf of a cell.

(a) What is the principle of potentiometer ? (1)

(b) Explain how the emfs of two cells can be compared using potentiometer. (3)

(c) In a potentiometer arrangement a cell of emf t.25 volts gives a balance point
at 35 cm length of the wire. If the cell is replaced by another cell and the
new balancing length is 70 cm, what is the emf of the second cell ? (2)

ME-524 10



33. oooorl)flaouloofl roror]acnlm)o1gi olooo aloroo'nD acc<oc6nJlmJor3o o1oflqg)
(or @ou)Gfo'l o crfl c6m.lc<orcp oroa,lcm].
(a) oo"ooodm.r-G)6ro go-rccoco14-c'o"_rordonDm crflcoroo orogilonEpga. (3)
(b) cuosrucoorcroojlcf gdrrec6,]cm o.rsqpo.ro.floo! ,nnd" orgo@

esoorcoemeloE on<o1oo$ a3aagilaf,<o$ orp@ccDlo GE6.Bocn
m)ouucrooJcorcfl oE rnlcm- or5<0fl "-rolgcolo lolaccocnofl rri' edloor3o. po
1o-roflecm-:o "O(tol c(ItoloE <onolorogasl(ml ? (f)

PART _ V

34 a3or<r6 36 otoo colca5anrgilo8 o6ooelerlo 2

6 ccgcd o.llor".
ooffi (om,l (ri pGnDooaelo)l8,.

(2x6=12)
34' (.'Jec@- acS aogcol ac<o5aoroflce.lg o:oleroror3 aseerScmrcclE m.rmr6aer

a3arolorl<if ogi6":e,ccro ocgilolSos m:aro_rco.r.rcogr o5<ofl(e)co)o mrorecrjlg3cmg.
( i ) oo# # ooe <sn"r or doro)cnorl qooo t"l ogcoil g73i.

(ii) cocg$or 1o-rorerorofoer cnoorordorocno + - + : 
9#.,CIcm 

oDooJc@,Jo

go-tcorcolgioJlcaoocoocolJonoc5rn-po oDoalcorJo g.-tcorcolg;oeLodmt-
ca caerp"m.r- con c 6 a s o;ollaol gga,.

(2')

(3)
(iii) EoJ cecenacaoi oerodrru- o{)cg!cv}o (orLnc6orn/ato5)

lo.toflenJlosnro e6rBc@6rlcm]. 
- (l)

35. (a) no3 (or<olerorullaps oocrJBJJ(u) 6ruejcooleglos
o$ffiooto) 

"Oml
p er c(dbcslic gl6t o o c<nc mr- tfltit" 1.r q;cof Sla.
cocmr-nflooo eoJGaocol4 eflcrnorcd o:c6doooo0mng1 l" ogorggg arol
ooerad ":cdelo8 nr1cm3" r snaeLomrlerlgg ao} enncnsojlos ooorojlto
aemoetorofoof, ofl6oorgfm-roo.rca5o o$lao1g;a. (3)

610] om-tSloe$ 
.. 
emf crog6ormo,lm] coreneloorcem- oorcgoEcnsr5c dlg6

g".tcolcolgJcmo)-.
(a) oo.rcogoEc"u5c dlgoloofl oror_to o6crorcem-? (1)
(b) Glo] oo-rcogodc"u5c dl86 goreorcolgi oere' omsleg]os emf a,o6

oo6,rlo(D @c@6)OJo o4tgcoacm'oJkmoaceer36,. (3)(c) o.'-rcogodc"u5c dlgd 1edra,oemtorolrog 1.25 volts emf gg aog omroE 35
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