
Part - III
PHYSICS

Maximum : 60 Scores

Time : 2 Hours

Cool-off time : 20 Minutes

SECOND YEAR HIGTruR SECONDARY EXAMINATIONO MARCH 2O2I

Generol Instructions to Candidates :
o There is a'Cool-offtime' of 20 minutes in addition to the writing time.

' Use the 'Cool-off time' to get familiar with questions and to plan your answers.
. Read questions carefully before answering.
o Read the instructions carefully.
o Calculations, figures and graphs should be shown in the answer sheet itself.
. Malayalam version of the questions is also provided. r
o Give equations wherever necessary.

' Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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Answerthefollowingquestionsfromlto45uptoamaximumscoreof60. (8x1=t)

Questions from 1 to 8 carries 1 score each'

1' 
:ll, :::"Heen two point charges is directlv proportionar to the product of

?.,,' fr"exPressionrE'AS=o is

(i) Gauss Law in Electrostatics

(ii) Gauss Law in Magnetism ?

(ii| AmPere's circuital law

(iv) Lenz's law

). The electromagnetic waves used in LASIK eye surgery is

(i) micro waves

(iii) infra-red waves

l.-. Write Lens maker's formula'

(ii) ultraviolet raYs

(iv) gamma rays

5.- Name the property of light that proves its transverse nature'

6:WritetheequationforthewavelengthofdeBrogliewaveassociatedwithamoving

Particle'

13.6

Ti.EnergyofelectroninthenthorbitofhydrogenatomisEn=-TeV.Whatisthe

energyrequiredtomakeelectronfreefromfirstorbitofhydrogenatom?

g. If radius of first electron orbit of hydrogen is ao, radius of second electron orbit of

hYdrogen is

2
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I ogorc8 45 otooco3gg cr-lco5onodeei-oroacotto'l ere1eei}a,60 ccrgcd <orgcolo1aei1".

1.

I a3oro8 8 o.rooorlgg colcnSonodeel-l ccrgcd ollor'

oilggco-rccor Gcoo (tj3o1g3eo3a :

" @ 5rte- c"l cotl ofl .o: c 6ee3ec6eo1 soll o el

GEmJolc(ooloileLlo raoolaolsojloet

(6n mloj c@onn1 eLlo orgojl o'l eer3o. "

(8x1=8)

olsmcnonsooflcri ccnd

m" ojl"-rtdlro

6'lllElo 

- 

ooe

e3o<uo'floo!

2. IB AS=0 ogcnoDooJc&Jo

(i) perctdBcsllcgl6loa ccncmlm-r-cn'lccuoo

( i i ) o ccrn 
91 

m:olo'fl o el ctnccrum-l" cn'l ccu ao

(iii) orgoJlcooloc$ m-rtdaeflSo8 cnloroo

(ir') oetadm-r"crilcoloo

3. LASIK cm((6) uoto8(elaoolloS g.r-tccocuilaolcm ooolBJl(o ecoofle (ooocD6B0d

(i) ooac(oc <o)@oco6Rod

(iii) poEg.'nc oocD"oroo ru,mlrul

(ii) oncrdgsc oraDeti<o>ooiu,oaUl

(iv) cnco to)ooo6R0d

5.

6.

4. oeto8fiu"cocdog'cru" concdalel ..CIvlolle.

Lolelcc,oo;tofloOf, oomlC"louo mJecolororloe@ oorgfiolcao (oJor,cco (Ulecolo 
"Eo;i?

deiloo3cm aol or$glol3acol erumooflE1o1aer3cm al1 clenLcgl @(0oo@Yoiloo! <oooul

oon6"et5orojloo! m.:ao:caJo crf)eJ<ole.

7. oo<lo(aDeacrA otggorolloof, n-co acdenJlgloel Pelctqcerrfloofl gotdeo En : - # tV

cto€,]ml. oooolaoeaoofl 5'roDCo Acdenllglos crflcmSo @eJc(dgc6rrilom

mJ o) (cItD o c €o c cncol (oJo c ao) 9c 6 ee 6to1 o cr! on goi o0 t(o ?

g. oooo111Dsod oqgoroloo$ acmco acdenJlglonS.Doo ao orgolco8, (061'I3co ac6enXgloofl

GI)(oo orgot1o1ao3o.
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Questions from 9 to 22 carries 2 scores each. (14x2=28)

9. / Calculate the electric potential at a point 9.0 cm away from a point charge ofr/
4 x l0-/C.

191 State Biot - Savart law and express it mathematically.I
t.r''

t/' Draw Wheatstone's bridge and write its balancing condition.

,r6,
I 12) Determine the value of resistance R in the f,rgure, assuming that the current through the\'-'/ 

galvanometer (G) is zero.

R 3ohm

Define half life of a radioactive sample. Write the equation that connects half life with
disintegration constant.

r'la
115./ An air cored solenoid has 1000 turns per metre and carries a current of 2A. Calculate
"'-/ the magnetic intensity (H).

The behaviour of magnetic filed lines near two magnetic substances P and Q are shown

below.

@Y@re
Substance P

,g/Write any two properties of nuclear force.

Substance Q

(a) From the figure identiff paramagnetic substance.

(b)SusceptibilityofsubstancePis-.(positive/negative)
(1)

(1)

sY-224



9 43orc8 22 orooco3gg co_rcaSeono6oo-2 crEctd oJloro. (14x2=28)
9. 4 x l0-7 C 

"Ocm 
e"'"rcolofllcdelo8 crilcm3o 9.0 cm Groo,oeraolgg col co.rcorloflloet

e er tddoo.rcgodov5oS oemoocooJe.

10. enJlccorcdmro-rddcrilcorao (o-ro|fcoil4 oroonoo! @drril@ ouooJcaJo oge3<ole.

11. onf cggcend cenJltrobloo! "-il6o'ro 
oiogl erucerodmiaa'oL5ormroao;os cruooJc6{o

o$elt?It]er.

12. cnccforcmcdlgcjler;osaolgg (G) aoof,alsJaco6rnejlo8 JlcroorolloS acerrfl4flo1€o](m
R 

"Ocm iot<ofl coct t:o 6:5TD€Oc6oJ6.

R 3ohm

I 3 . mgg;loffi en: etcorarloa$ oene'm-loJl ccrc",sl roracrE .t0e](o)16,.

14, ao3 coo.ulcorc<orgopor- mrcooJlgloo$ oro6rar-lccorgm.l- cnl6ooJl@ole. <cn6ra.occor3m-l3o

G(,rOCorU5r1) mrnlocse,crJ]o (o)mleJlgE 5l-lJo.LDo o{)9lcDl6.

15. oicccDl cecd Groaol@ ao3 cruc$cmcorloolrri eio; dlgd crflgoorloS 1000 
"-rgggeo6genel cmlc$cmccolor.flellos 2A oooLago'r1 go-roLorildo3(m;oo:e$,1roE 6,coolal oflccuru.r

(H) aemaoc6o]6.

L6. P, Q €lcnfl oene- acoor'16 orogleodasl- m-ldlo.rololggg e,cmrla ooruer c1naJ6rg3os
fiuJ recor o 

"Jl Corcror1o8 acerrfl 4[ o1€o]cml.

Substance P Substance Q
(a) ojlcrorolofoE crrlcmgo orocaco<nr'lgla""lec6rooorol <o1o14o1or3a. (l)
(b) P "ocm orocdrorooro'rloo! mrom-ragenxengl . (co.rcmr1flo7ocnoflo) (l)

3 ohm

sY-224 P.T.O.
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Current in a circuit falls from 5.0 A to 0,0 A in 0.1 s. If an average emf of 200 V is
induced, calculate the self-inductance of the circuit.

Using a suitable ray diagram prove that the radius of curvature of a spherical mirror is

twice its focal length.

tg./ llight bulb of resistanc e 484C) is connected with 220 Y ac supply. Find peak value of
,/ .u.rlr, through the bulb.

2}.zz$,trite any two postulates of Bohr model of hydrogen atom.
r-/

/'

/y The symbol of a logic gate is given below. Identiff the gate and write its truth table.

A

of conductors are subjected to changing magnetic flux, currents are

induced in them.

(a) Write the name of this induced current.

(b) Write any two practical applications of this current.

,3
li,9

.

Questio6 from 23 to 34 carries 3 scores each.

,/Zlr/(a) Define electric dipole moment.

(12x3=36)

(1)

C located at points

the magU'iarde and

A system has two charges 2.5 x 10-7 C and -2.5 x l0-7

(0, 0, -15 cm) and (0, 0, +15 cm), respectively. Deteimine

direction of electric dipole moment of the system.

sY-224
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|7, aol m6d6'l5loel a,ocr$0.l s oi 5.0 A <rf, crflcmp (l.l3ea5acofl acorm}. <rooccoo,l 200 V,

emfG(olo5rDoorlgo.ss3cm3ooreiloEm;dasl$oeflOmroEon-qoacoqoam)"
A,6mdoC6ole"

lg. cDmlc(lDcstSocao coorcJllOro Q(Ilcaocufl4-AOlCcncgflco 
et6gemoro'r1oo! olOOtCc'lQ(oo

GoocdooD-e3ooror1ocrfl@o$ooojloleer}oo0m"oog[lot1eo3o.

19. 484 Q 1.'1oflcoc<lolgg aol enrcderu- 220 V ac ouoodojloE "erdl'$l2lo1ao3cml'

enrodenil slosaol@ .uoacolt'tl'l aocrf, eem@ocdole''

20. oooolCr.DenOE o109(610,1o(T3 cenrcd OCcO5OOilOa (.',$Ooreier3o osTE- Grouooronoa

oOel{ol}e''

21. ao] aacdlei ccngloo! GDS@cpo o)coe oecsloroflolooScmS' po crng oflo14o1ooro-

lsyo' csenJl c6 
"6;e3ro3e'

22. 65laq)lg e-lce|e,6Bglocoil enrcnuoc$g a'cclo.ila "p6" acgooilcn- ojle<Dqoaccolc6E'

<gBol cofl afl c(.,: o'ko oool BJfo [oI oJ c croo ml5tqil eo oHS]m]'

(a) po c1.,-ro1<o ooorr:goflcolos cord"6lcror"?

(b)@oooojBgoflolps.,63ooe,1a}o(o5rB-colcccucrrflagolcacDc(,oBod"6v3otle.

23alorcE34orooolsgcorcrrSalrrodaei-3cq3ct6ollolo.(12x3=36)

23. (a) oooloJlro oocuc"-tcod oacoooflcrfldorJlao3o' (1)

(b) 2.5 x lvl c, -2.5 x 10-7 c .Ocnfl oene-dc6e1eo6 c"-r6cm olSolcruo aDroc(&oo

(0,0,-15cm),(0,0,+15cm)"6crrflenJlrnloogiloEru01(o.,1oglg}an}.
oocrpc(Itcoaoocoaoflloc'3mgol'alcroor3oeslTdocdole'Q)
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Z+./tu> Write any two properties of electric field lines'

\/
(b) observe the figure and write the signs of the charges q, and q,.

zs. l("riue an expression for the energy stored in a capacitor in terms of capacitance and

J potential difference across the capacitor'

(2)

(1)

,/
21.2t(a)r/
- (b)

# *rn. any one difference between polar and non-polar molecule' Give one example

each for polar and non-polar molecule'

Define angle of diP.

Ataparticularplacethehorizontalandverticalcomponentsofearth,s

fieldarefoundtobeequal.Whatisthevalueofdipatthisplace?

2g/ tnthe figure shown below
J

(a) Which are the resistors connected in parallel ?

(b) Calculate the cunent drawn from the cell'

(1)

magnetic

(2)

(1)

(2)

sY-224
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24. (a) ooolBJl(6) 06rr\Del coologlos oene"m,:ojlcco"s<ore0a oog]c)lo.

(b) Jl6oro crrldl€M4 91,92"6cnfl ":cdeSagSos "Jlom" 
o6eltotle'

ZS, aol algcmngolo8 cruoreo1gfio1do]cm godeordloa$ fiuoolceJo e,gcmjlgoEm-t3o

ocr.lc5o6"sr5o8 olJ(oJcm)d3o goAocgs3ororl olJlelo1eolo.

26. c.rtcgctfl oc4tg(toeplo ccncen6clttcgcd rolcalc(toeplo <om1a3gg ao] oJJ{o}cm)o

.,091661165. clrJcgcd (ocutc((odolo ccncdn0corcgcd (ocac(codolo accoc QBcoo@5IDo

o$elrdlla,.

cuiicacenE crfl<0oLJleo3a,. (1)

aol [oJcroJe (nneuroro-e;a1ol3os o,cmDle o6lnDelololoofl tolloooflo) a€Js&oJ]o,

Elo5DJo€JSacIlo <olaJocaocoE onojlos oo1oj.,6)t<ororcoiloleolo ? (2)

2l;. 6)coe a,c6YD3rrn oJlCorotoflcfl

. (a) .'6ocolco€o 1.,:rolcoc<.r.:ongcem-cnraccrDo cdl<o.rloroE *dCdtolooym<oie

(b) oru$l<rfl or1cm3" g'ror"rr1eo3rm ooorrag<o1 e5m€oc6ole.

(2)

(1)

2'7, (a)

(b)

(1)

(2)
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-

/
29,/UsingAmpere's circuital law show that the intensity of magnetic field at an axial point
(-/

near the centre of a current carrying solenoid is B : Fgn I.

{ 30. With a circuit diagram explain how a moving coil galvanometer can be converted to an

ammeter.

{Prove that when an alternating voltage is applied to an inductor, the current through it

lags behind voltage by an anile|.

32, !y/ *"current due to time varying electric field is called

fr.i An electromagnetic wave travels in free space with a velocity of 3 x 10E m/s. At a

\-/v 
particular point in space and time, magnitude of intensity of electric field is

6.3 V/m. What is magnitude of magnetic field at this point ? Q)

lg/ Uti"e Huygens wave theory prove that angle of incidence is equal to angle of

reflection.

(1)

(1)

(b) Using this. equation show that, "photoelectric emission is not possible if the

frequency of incident radiation is less than threshold frequency". (2)

Questions from 35 to 41 carries 4 scores each. Q x 4 = 2E)

35. (a) Draw a figure of a parallel combination of three capacitors of capacitances Cr, C2

(1)and Cr.

(b) Derive an expression for the effective capacitance of this combination. (3)

&, Write Einstein's photoelectric equation.

sY-224 10
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:2q. obmjlqod omdeeflg<og rrr.looao go_rccorccnl4-, oooroJJ<ol (ororcooalg oo]Gm)ccilc(ncolar'floo! onesjoro)loS ce,LcnoroflmJ crasJcrnDlge 6.iol enJlcnsoJloer e,ccrnla,
a om.u et ofl (o.r ol B : F,D I orgoil oloerJo ocm- o<o.r g[ oi oogo.

eioS reJleoJo o,lolia cncogorcmcdlgol0cn oo3 roodlgd <sro*, oo@Rom oJoJacso
or @J(,nD C O A Cm' n @ I "_I 1rO <OOf OO! ml.,o c cor c6roc o s ofl co n 4 coo}a.

n@r (or@Jor6crrir<ococ coLcodcgdaos podcueol.a 10raorco14co6 toncorer]osa)l@

e o os c or c ua cg er crif c ec enE o,r crril er c coi o1 aerSo a cm- o <o gil oir oer]a.

mjaaoccn;m)5<oaccojl ooolBJJ@ o6rr\Delo
ru5.,gileoogslcm ooo"rr:gririlaolos c.,l (d---.
nol ooologo..r ocoorlor (D(0ooo co;m5<ororlet;os
mreo.:o1eer3cmg. oo3 enJlcnloXoE ao3 cruacoomr-
o5rnlplo 6.3 y/m orgotcog pe enJlcnSojloE

o em.u et orofl o o! o.n g oi o61 6o.r or c oJl o1 eer;o ?

33' oooogloamtloofl olooo mielcoo'lo potccocol4-.,larrm G6C6rDJo 6.r-rrololrom G6c6rDJo
oiget5ocemcm"ororgiloioo;e.

34, (a) o"6;o0g$locr! cooccgc percq;laicruoorcaJo oCIe;<o.r;a.

(b) Qe ouoarc*Jo g.,-rccorccnl4[ orcom ocgilcor30s orgor50nrr1,
org or 50'nrr1 ccor ao ccra @rJo oJ c o 6rr e,l 0E c oo c c g c p a 69;l ai 60r re co., o
orogiloieerSa.

35 o3<0rc8 4l oroooo;oa corcBJons6d6)-4 copc6 olkoo.
35' (a) cv c2, c: -ocnfr egcmrlgo.mSe,o, pgc orffD- ogccnirgoS*c^

cdl <ol1 aol tog * M C df oke.r gcm o1 er o!,_il gto o ol oglo,.
(b) go cocrnrlccnov oo! ouoo er egcmn goE*l"ni ouoclJc*Jo o]oJra,o1aer3a.

30.

3t,

(a)

(b)

oJ J(oJc mr oH slm(U.)Jooc erp-

3 x 108 m/s 6o_raoloomloE

GD(r)]coroHslcm ooorBJJ(o

Gr$ (IUA(Q)OIO)" ar0CnnlO

(1)

(1)

(2)

OlrOlcnsaCC6OI)-

ruc(I)Jaoson-

(2)

(7x4=28)

m)acCr6)(0

(1)

(3)

sY-:t24
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circular coil of radius R and N turns carries a current I. Show that the intensity of

PsNIR2
magnetic field at an axial point distant x from the centre is B =

2(R2 + Y213tz

(1)il (a) Lenz's law is in accordance with law of conservation of , .

(b) A jet plane is travelling towards west at a speed of 1800 km/h. what is the voltage

difference developed between the ends of the wing having a span of 25 m, if the

vertical component of Earth's magnetic field at the location is 2'9 x 10-4 T' (3)

,g-r(*rra suitable ray digram derive the relatio "?-T=+for 
refraction at a

spherical surface.

fg. Draw a ray diagram showing the image formation in a refracting telescope when the

final image is formed at infinity. Write an equation for the length of the telescope tube

in terms of focal length of the objective and eyepiece'

{ Vri"eHuygens wave theory derive Snell's law'

(1)41. (a) In whieh figure the diode is under forward biased condition ?

(b) 
- 
Draw the circuit diagram of a fulIwave rectifier and explain its working. (3)

sY-224 t2



R qrgoo3o N 
'rgg3e,gror@ aoJ n,an,ro oreLcorc.roferlos I ooos lo.rorooleogcmg.

orerorcTofoof, onevo'l.g celcnorofo8 cn1cm30. x cn&o.,a,r@ ao3 enjlcn30Jloa

ocmfle o5IT\DEro p - 
F,NIR2 x.rmm-^^^l-o ^^^' 

: 
v6 E;'iry croo6lDoD" o<o gfloieer]a.

oeLo8m-r"cnl@oo 

- 

ouo(od{u5lD cnlooraoloflcrirsrodlorcccDac6rD-. (l)
5'loJ osg ojlacrno orslaonncci alcoorlceteer- 1800 km/h coro<orojlog
m-iao-ro'leo3cm3. <OnOrloo! .Jloocoo.ncaaeilsoiloei crflgo 25 m orgoemeilog
rao(cnor:craeerlsorog g6rl3c6]oD coLcoEcSd OrJroJcouo .6)((0 r re30ioor30s

occrcila aem.oetorofloo! aoenr o€ls6o 2.9 x l}a T crge;cm3. (3)

38. crocDJcaocsJoca0) coo,coJlg<o,aS.trcoorcolgi eocgircor 10-r<olaorofoa

ruraoror 6<irrol morof oo! ? - + : 

=a 

o6)(m cruaorc&Jo o3crn eo1eo;e.

a oJ cndoJoJ 60ror cn o3006co1cn1 cojlo8 taamcroxoorlog 
10_r <or,lenJloeru o olgodslcm-ton!

coei.lrJllroro or@SlJ6. a;oodcrclcrll agvejloofl crflgoto.lloofl ouooJc&Jo
oconl"eae-floilooflor3o, o.,6.,Jlmr1on3ool" eo-ocdom)-o;ooncr0 godogsgorof ooe]to16.

o o"o e{l o6mi (o roor) mr'l rao c crolo go.r cor c o1 q o n}d ro1 or o o o3oJl a o1 eoge.

(a) o)coe ec6rD]oDoJq'rog conc6coror-r- 6ruco)cm)- oorgfoleoroD GDeo,cn,- oo(o]
oJl6o'roroicerro.rcem-? 

(I)

) sol 
"01uE 

coo"ooqirooonloo$ oJr(oro oo4[1.'ro dronncno oircrooaceerge. (3)

P.T.O.

(a)

(b)

40.

41.
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Questions from 42 to 45 carries 5 scores each'

4L/ Gauss law in electrostatics relates electric flux with electric charge
1-/

(a) Electric flux and electric charge are scalar quantities. State whether this statement

is true or false.

(b) State Gauss law in electrostatics'

(c) Using Gauss law derive an expression for

due to an infinitely long straight uniformly

(4x5=20)

the intensity of electric field at a point

charged wire.

(1)

(1)

(3)

41" (a)

(b)

Write the working principle of a potentiometer'

With a neat circuit diagram and with relevant equations explain how the

two cells are compared using a potentiometer'

44. (a) Working principle of transformer is

(ii) motional emf

(iv) LC oscillations

(1)

emf of
(4)

(i) mutual induction

(iii) resonance

E 45, Draw a diagram showing a raY

an exPression for the refractive

of light passing through a triangular glass prism' Derive

index of the material of the Prism'

(!)

(c)

write any one difference between step-up and step-down transformer'

A power transmission line feeds input power at 3300 v to a step-down

transformer with its primary windings having 6000 turns' What should be the

number of turns in the secondary in order to get output power at220.v ? (3)

sY-224 l4



42 a1orc8 45 oroocogg co-lceSarroaei-S ccEcd olloro. (4 x 5 =20)

eerctdgcsllcgl6loe.r Gcnccru- crjlcooo gelcqild oo-q61om olcdeoeBlacaojl

erurut1gfleo3cm3.

(a) @er(dd lc6ee-, per(cd .o"q6" "offnlol rsnolco Gogojlegc5m". @o

cfil(Bcojm o(oc8c <no'lcorc ?

@ er c (ec gll c 9161 a a c coc m-:- crfl qcD a o (or o]f co.fl 6ole'

rsrocnooracoJl crflga3gpor;o, crilo.rdcmrolo mlaacojl lctdd ooJqodsollocao)

celcoo emJlasaalgE ooolBJl(6) o6mDeLoro'iloo! oDooJceJo Gocm)" crflorao

g",-rccoco14 o3"Jleo1€ole. (3)

oorcgoicou5cdlgoloofl 6olol6arocn corolo o0elro.r]6' (1)

ootcgo0c.,u5cdlgd g.,.rcorco14' om" omg3oglos emf ogsBom roootOoJo

oo-tgcoocm'omdeefl$cuao(oontiloof, m)ooco)GGllDcos crllcrooocao}a'' (4)

(a) gsco6co3cdoolegJos C.':ot6orocn coolo

(t)

(l)
(b)

(c)

(a)
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