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(i) #nw etW # r r+rmq-wilyo zo rwd" r

(ii) wrffi-q|T #s rnrr*: reof B76q sa,r-q B4s.fl'fifu ws-zr t

(iii) secor#s rwd; qgb-arr .lrm'* / ryoe.ryCs rv-af; r?dr#e aiqd'I wryr#
u wr fr 

"dqr 
#-r erar d. r e,-s ril t ;siry qr q'ff T,ryqtf{tr nry * ;.fu sry r C'-r

rra* ridr'#.r erirfl r

(iv) ynr-w #vqrqrfitf &qrpqrot* r dqtfr, * riw;an+(q'r:ffid a?"ert#fldqr;ru?
# dr fTq # qrd d,# sFit * orFafift- qrt frTr fuarcrqr- * I dd sy-+ # sr?q# &,
qq Eq'q d' * *6Fr Er#'rTEr ot rrtn d- I

lP.T.O.



(v) umi enry+qrm"ai erq egrfrfutr $lfdqffi #n+ waqqlrT rr+m##;

c=3x108mls
h = 6.63 x 10-34 Js

e = 1.6 x 10-le C

Iro=4nxlOaTmA-1
eo = 8.854 x 10-12 92 g-1 6-2

1

-=9x 
lQeNm2C-2

4neo

ffiqqlEiqrffq = 9.1 x 1041 kg

ryft'orEFqrnq = 1.675 x 1047 kg

ut*qs,rfffiH =1.673 x 10-27 kg

s{rffi rigrr = 6.023 x 1023 sh nTq qifr

frqsqn fffdim = 1.38 v 19-23 gq-t

General Instructions :
(i) All questians are compulsory, There are 26 questions in all,

(ii) This question paper has five sections : Section A, Seetion B, Section C, Section D
and Section B.

(iii) Sectian A contains ft,ve questions of one mark each, Section B contains five
questians of two marks each, Section C contains twelve guestions of three marks

each, Section D contains one value based question of four marks and Section E

- contains three questions of five marks each.
<= -'iiir) There is no overall choice, However, an intemal choice has been provided in one

question of two marlrs, one question of three marks and all the three questiCIns of
ftve marks weightage. You have to attetilpt only one af the choices in such

questions.

(v) You may use the following values of physical constants wherever neceEsary :

c=3x108mls
h = 6.63 x 10-34 Js

e = 1.6 x 10-le C

Fo=4nx10-7TmA-1
eo = 8'854 x 10-12 92 5-1 

'n-2
1

-=9x 
lQeNm2C-2

4neo

Mass of electrsn = 9.1 x 10-31 kg

Mass of neutron = 1.675 x 10-27 kg

Mass of proton = L.673 x 10-27 kg

Avogadro's number = 6.023 x 1023 per gram mole

Boltzmann constant = 1.38 v 16-23 gq-l

s5/1/3
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Irng- gT

SECTION - A

,/t. q+t Fqr ftr qnrqr& Hr ffi qFilsR qM + trr + qfiriTryrfr {qrdr t I qfr ge rm *
s"qrtr{ qr<r ii qk'+* t, d wr qrvr { qt* emf nfril Et'il | B{q+ ytr +1 Efu silq'q' r

A long sraight current carrying wire passes normally through the centre of circular

loop. If the current through the wire increases, will there be an induced emf in the

loop ? Justify,

PqW eilr gwdq *it mr FTEiil i h{n Tqdq rt'ii *t ffi fus rqn fnrifta qt qnt t t

How is the speed of em-waves in vacuum determined by the electric and magnetic

fields ?

-o

t*

c
\_,,

,{,' ss {fu srds m ilq ftafuq k{rsr l-v s{fiqfirqrFr*, *+ frq sr{flT( etqr qqr t .

Name the junction diode whose I-V characteristics are drawn below :

55/1/3 [P.T.O.3
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4. ffi +nq rR ys* + grqdq ** qr qtfrre lrcffi' B Hcr =rq{ stor 60" } r frY"*W qi !u* +

Eryds dx or qtfilq qffi'qqr t :

At a place, the horizontal component of earthos magnetic field is B and angle of dip is

60o. What is the value of horizontal component of the earth's magnetic fietrd at

equator ?

5. ffi qq+tild'q+HTmT qr+{T'wlrwwfqrt{qTmtt*,,tilfiI*{ t emmldsdr t

erq+ffit+'fttqmnq*tqq't

Does the charge given to a metallic sphere depend on whether it is hollow or solid ?

Give reason for Your answer.

EMg'- q

SECTION - B

6. fffiEdq sr,Iq{ fti {S q+ qfuIqT frfiry' I fuS qfffii ril6ft1q;ft q{ qfrffi uqi r +ffi
s-srr anr qrqrt si q+ t r froem stnqq di $ r t r q(S qt Tql qfrrq 6qt *'cx-q"r *'

fu'Ffficffi$riffisi'$melrft t

sGretf

r<rqt6 *'q'iqruJ *.qtfir*iq msn 6t qi qEETt ffi ftfu t

Define the distance of closest approach. An u-particle of kinetic energy 'K' is

bombarded on a thin gold foil. The distance of the closest approach is 'r'. What will be

the distance of closest approach for an (x,-particle of double the kinetic energy ?

OR

Write two importaut limitations of Rutherford nuclear model of the atom.

s5i1l3



7. q) tilrs sq $s'-Btqt htfqm €}fr t ? qT@n sierq I fqd TiWil q.$Tqrfr Sr fuiEq q+rnr it

fqq'nfimqRr$rqrqsnlt rerqi'crrqtyBe+ftiq'entFmpkfu t z

When are two objects just resolved ? Explain. How can the resolving power of a

compound microscope be increased ? Use relevant formula to support your answer,

8. (i) El€ iqT {qrc wr t r

(ii) Tv fqrrqeit+iqrT +fuqqtq rr<rii qn $rftr ffiidsr-q q* t r i,:at-{ ,6' *qgqT mT

ffi $ aofrr$ fqrrrfi qr iquT P+'qr qi v*nr t t

(i) What is the line of sight communieation ?

(ii) Why is it not possible to use sky waves for transmission of TV signals ? Upto

what distance can a signal be transmitted using an antenna of height 'h' ?

9. ffi o-qur silr friqt qldq s) v,mr fumqr nE'?qftm flq;-qr $il t I Fr+t t-qp!ft fr@qT

s'r sr{qrfr fla'qil&q' | 2

An u-particle and a proton are accelerated through the same potential difference. Find

the ratio of their de Broglie wavelengths.

o/p=); Jfr= ?)o,

10. qq f$fr {qrf€ *i ffi + qT+itm fuqr qT d6T 6iHT t, ni w {qfifrr t qqftffi qnr *^ftrqq ti

t{qq' P*.fi rFF'r{ qrerr eTor t r ftrqd wrfir *t rt * qfq*q' + wt {
fq{qrm qRT +fuqaicroftfiqq | 2

How does Ampere-Maxwell law explain the flow of current through a capacitor when

it is being charged by a battery ? Write the expression for the displacement current in

te(ns of the rate of change of electric flux.

5sat3 5 IP.T.O.
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SECTION - C

1 1. ffi w ?-!qd rk+iidzr + Enffi f+rqrd Hr qni-{ qfferq r ffi ftdqtde( { cil erfrq

Tq+lq qir sil{ (i0 At{ilffir qrq tt}'6 mts qr sq+r q,,'trrT ofl-6yqq,'ami t r qs t}g'{nzr 6}

Tm qfirflf,r *'fuq'dEs'frkq r

qqT ffi M-{imri st qqt rq il qrfi +t rm s{+ { sq+,T fmqr qr voar t ? qrc{r +tfrrq r

g{q[|n

(a) rqfufiqstqfuTrqT *qE{TmT s.l. qrf,fi'ftaftqq 
r

(b) qI qfrqksrc+ s, tr s, * er?friq +rffiq + ftiq' E{qq. srq Eifrq r trefr't

ffi'Frs q'q wrm t qrflq FTqrt L st t, qEr-$i'qrfrrqa t P*qr('r, et{r,

nqr sfr \'sis frqr$ +d ftt dwr n, * n, * ofu.rrqt qffisT s, t urn r sqrkd

fi#t r

Describe the working principie of a moving coil galvanometer. Why is it necessary to

use (i) a radial magnetic field and (ii) a cylindrical soft iron core in a galvanometer ?

Write the expression for cument sensitivity of the galvanometer.

can a galvanometer as such be used for measuring the current ? Explain.

OR

(a)/ O"f*e the term 'self-inductancs' and write its S.I. unit.

55t1t3 6



,Y Obtain the expression for the mutual inductance of two long co-axial solenoids

S, and S, wound one over the other, each of length L and radii r, and r, and n,

and n, number of turns per unit length, when a cuffent I is set up in the outer

sotrenoid Sr.

1,2. (i) ffi tHqrfm trfi{*. 'A' Hr +q'ftN qT€R d''}ft { qrq *flr t :

A s )A,&Ar&Ar--J-+Ao

& st rqrflT itm sp trrqr$ riqr mrrqr: 1?6 eflT zr *^ r Ao tr A mt ararqm sflr

RrrFrJ dwr FruifiiT ettqq r

(ii) B* s{k p-ETqi{EHerdqnnfi{6htqffi'16pu ,

(i) A radioactive nucleus 'A' undergoes a series of decays as given below :

a-9!-- A, A A, 4 A, --1-+ Ao

The mass number and atomic number of A, arc 176 and 71 respectively.

Determine the mass and atomic numbers of Ao and A.

(ii) Write the basic nuclear processes underlying F* and B- decays.

13, ffi cr dk{a( rqdq.{ 2 ko *^{firs'uftrdq +ffi {r areq furr;m qtdeilr zv t r ftqr

rrqr t f*'qs qtFnz{ fir sRT rq{{ Trifr 100 t r qfr enqr qftrtq ET q;T 1 ko t Et fr+{ft

fuTrfiqi€ff eilrs{rdrqrrflrfrdfuq I 3

For a CE-transistor amplifier, the audio signal voltage across the collector resistance of

2 kCl is 2V. Given the current amplification factor of the transistor is 100, find the

input signal voltage and base cuffent, if the base resistance is I kQ.

s?tttl )a a'' 
, IP.T"O.
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Crn
(ii)

'a'rffiq *"mm'-f*qn qqtsil{ +'Ei qaiq'fi fiq{otr qir rdq qt&rq 
r

qi qmnT-{'fi$ Vqit p affr q q'{ 1015H2 .fiqfu $i frt*,qq oIFt'iFT.rTcr t r ge r t
qi* eq-rqT ffi sdrd-{ q6t EiHr r IF e t imrvr rffi"{ rmdq H} EifrI t qt=E

s"*TqT rffiii *1 qfrq uei el,q t r g{ Mi *t qIGII dfqq frerl il65 q * fu Efi{

qffi;T sl qrqfrrfr etkq' r

State two important features of Einstein's photoelectric equation.

Radiation of frequency 10ls Hz is incident on two photosensitive surfaces P and

a. There is no photoemission frorn surface P. Photoemission occurs from

surface a but photoelectrons have zero kinetic energy, Explain these

observations and find the value of work function for surface Q.

1s. (0 ql+ Efliq w' fuft 6g qfrqq tt tnc silr qttrn + {q ffirt<R 6r qrt s6 +tftau r

qmr i{erqr et€f,T { fth $u"nq} t t

(ii) +roq qt* qftErdE lmg frqr, qlfifn c * qi{* S {qiP{il f6q'qr+ q-d ss e{frfirqfr

*itnfrr c, ffi qH intr frifwq r &rqrfr mqftw m vrflm TfetqsiErd eTq r

L*100mH C=2LrF

tt -- leo
a iTY -'lo'"

(i) Find the value of the phase difference between the current and the voltage in the

series LCR circuit shown below. Which one leads in phase : current or voltage ?

(i)

(ii)

I
I

)

V * Vo sin (i000 t + $)

s5t1l3
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(ii) Without making any other change, find the value of the additional capacitor Cp

to be connected in parallel with the capacitor C, in order to make the power

factor of the circuit unitY.

v (i) ffi qmsm @n qtr B t ro* ftqa *Tffi f +frF* Pqn BUe 6Rr €rgrq Psq

qr+ qTd' qfi-sflqoi ? + tfiq aiqosrq q*tqq' 
r

(ii) qfr qir qsqqm TS t, * wr *rn t

(i) Obtain the expression for the torque ? experienced by an electric dipole of

dipole moment f, in u uniform electric field, B.

(ii) What will happen if the field were not uniform ?

V, sflEmqffi' siltnei ;nt etr+dT + ffi p-n ritr si+s + srqftfrrqt silr q{qf<Rr*,. qr{rs{ +t fr}q

it qrqr qieq r q++tsqtrait { FT*' elfirfiTqfrrr{fit * dftrq^ t

Explain briefly with the help of necessary diagrams, the forward and the reverse

biasing of a p-n junction diode. Also draw their characteristic curves in the two cases"

fs'it qqqg +q + firsq + wrs' AB q{ sTrqftrd qtt s+'iqr P+qoT 30" 51 ;f*n

IEIEFFT Eytrff 6 I lrq r{ r+Tu s't q?i qi-ien Ei'itrT r

B{ (i)

A

A

L=100mH C=2FtF R=400e

V=Vo sin(1000t+$)

35tu3 [P.T.O.
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(iil wrr AB q{ ea erqdr qiur arm *tfqq ffi'ftiq'frim fuqq €drfi'AC + €qR"{r i

qtiFT{toqdrt 
r

(i) A ray of light incident on face AB of an equilateral glass prism, shows minimum

deviation of 30o. Calculate the speed of light through the prism.

tl s'

(ii) Find the angle of incidence at face AB so that the emergent ray $azes along ttre

face AC.

-d qr{Tlq mgfiq #r qff$flqT kfuq r ffi'fsdt Ei s,r*} *t qrq dftTq, d ler!# Firq siT?rn

oflqr+usfurrqm +*W +t earqr{rsf,T *t gfuE're t. r

Define the terrn 'amplitude rnodulation'. Explain any two factors which justify the

need for modulating a low frequency base-band signal.

d npF +*Rdqqdqrft'r *oftemd*nfrTil* sil{e!$iq}d-{+f{'{iq so v *t+a{t
*dfril t r q€ *q1qE { d&a Ser u,qt ffi t r qfr n' dq} Ti${rftHf *i qrgd { {dfrrn
q,{+ F* ffi * dqiftrd fuen urq, * srq gs dqtarq f ffi g,qt r{fua rt''ft r

rdo'nfiq fr ffi tt d,iqt qr{r S xro q*kq i

Two identical capacitors of 12 pF each are connected in series across a battery of

50 V. How much electrostatic'energy is stored in the combination ? If rhese rvere

connected in paraliel across the same battery, how much energy will be stored in the

combinatlon now ?

AIso find the charge drawn from the battery in each case.

ssty3 10



g (a) hfr BTdq te d + +T ? + qftHTq qq"qn * srtc sn+$ q +frrssuTtr{fi'r+qrd

co F + ftrq E+qff kkq r h{ flpqMt C .ra mq (i) q*q qq 3ff'r tiil ifeffi qq tr{

rrfr otry t

(b) qrqfllEqfr-qrqftlq qir q qftffiTq qpr *t qftffi u,qt frqn qa* t t

-)(a) Write the expression for the force F acting on a particle of mass m and charge q

moving with velocity ? in a magnetic field d. UnOtt what conditions will it

move in (i) a oircular path and (ii) a helical path ?

O) Show that the kinetic energy of the particie moving in magnetic field remains

constant.

ffi sftRhr n qt qltFvrqiqla t qRT srqT * q& t r qitM+d{ *'m AB sl gm uftriu Ro

t rEqqitfrflr*de{s}et€nT v nt sTlfifrt'r*t r n +futt Y{dF?Hr+ft{qdEm

e5s-{ ftiftKvqfuqqT qEr+lttftflq}qiatm*':nq { * r

A resistance of R draws current from a potentiometer. The potentiometer wire, AB,

has a total resistance of Ro. A voltage V is suppiied to the potentiometer. Derive an

expression for the voitage across R when the sliding contact is in the middle of

potentiometer wire.

Ur, ? l/

s5nt3 [P.T.O.
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SECTION. D

n7 ffi {frq Rt6 + qvt' +' dfs F rrq I sr q6 Sfiiqql{" *' qnrTq} Ht Sfir{Elr + r+ +q +
''/ dhii+rvFr q{'mtffro+dtuf sT qqr'i srfl+ 6T qgnq Pcqr r ;{qf qrqr sTq sr+.n'sall

z16 qrql frF T+ qy+ + dfq wd qr& qri di Eear { qlt t r srli sr*' qrt' ii gmr+<n * sqq
fu'm .raE eF *dsqqtn,. sn"r 'rrt t qrqr r q( qm qq"ffii+ q* qqq effifi +ai ryqT * qsT
ofirsqi Erfreqr*Ff€i +qit Et+ fft qrsr *t r

(a) eqlqr sir ssftt qril* srtq'+'fliT Efliq' qq' qi Wi tni ftfraq r

(b) riq +*'{W HRr o{T'T Eq w +t qrrsr t*lm q'"fir#h} t

Mrs. Rashmi Singh broke her reading glasses. When she went to the shopkeeper to
order new spects, he suggested that she should get spectacles with plastic lenses
instead of glass lenses. On getting the new spectacles, she found that the new ones
were thicker than the earlier ones. She asked this question to the shopkeeper but he
could not offer satisfactory explanation for this. At home, Mrs, Singh raised the same
question to her daughter Anuja who explained why plastic lenses were thicker.

(a) Write two qualities displayed each by Anuja and her mother.

(b) How do you explain this fact using lens maker's formula ?

v,,
(ii)

EIuS- q'

SECTTON. E

fenqft qi{+.{ rffi-it + e{qqa&r *'ftrqr*'qma1-tr*{ dt{q I q€ gEFR snq +fffi
s,r cet *rt'crq' r

*it nn ffi or{qrE-sre ii q'*. ffi + Td'ftstro tfir+a: qk 6i rfi t t*,qt v +€
EFt ffi * *imo t r imt'i ffifun ii * slq qt {lffi tFril {€dr t ?

(a) .rTtlE[r6qrr

(b) qRr rr€
(c) faqd qrr

(d) En q.rr

s[q+ sfiri o'r g€eilETq r

s5lu3 t2



(a)

(b)

ffi'+qi tffiq frftsq r {etq it qrsr dfotqfu'+ kqq f6q'sqrEqrqim t 1

fud ttfidq'TqsffiEqit*W kq{ H"*CIqftrft{-s'ffi sffiI r t, d sffS fq\fud

slffirg.qftnlq r sk emf E +ffi tiq ERT qrfi rEI?T d qdr t r 1i) tfi * d tr* *rRI

e*T tiU W.{ wTffi yflRr *"ftryq eiw'vrq qifu t

JiY Derive an expression fsr drift velocity of electrons in a conductor, Hence deduce

Ohm's law.

,N A wire whose cross-sectisnal area is increasing linearly from its one end to the

other, is connected across a battery of V volts. Which of the following quantities

remain constant in the wire ?

(a) drift speed

(b) current densitY

(c) electric cunent

(d) electric field .e^5/-

Justify your answer.

OR

(i) State the two Kirchhoff s laws. Explain briefly how these ruIes are justified.

s5lLt3 13 [P.T.O.



!)z (a)

(ii) The current is drawn from a cell of emf E and internal resistance r connected to

the network of resistors eaeh of resistance r as shown in the figure. Obtain the

expression for (i) the current draw from the cell and (ii) the power consumed in

the network.

FnS ec qfrr sr qmifsa $iliq diqq' r gu-g.et { nfim emf *'?nG#rs,^ qtq + frq

aiurog*qefffrq'r

3.0 x t0-2T qfrqTqT + frfift \rs-iFIH Yqds qiT ,il ZO fr{t 3I\r 2N cg.zq-trFr-E,e

Eht ffi TflmR Wsdr si Es+'srqhr qN + qfim: 50 rad s-l +t stuftq qm +

qFm fuqT rrqr * I Eq Srq* { qfirffi' qrfi sI qrra' qftska rnilW r

EI?T'TT

t*.* sq-{qt Eiqsift q,r qmifun arnq dHq I + Strsfud' { tr} dr i+qr et{ qnroil

+qqi { kfus' skrrqFroqicffircit HT sr$r-( mq stlqq r

\a
ft1t yrk {wq Hrfi ffi srqEn* ?isfrtdr *t zzoo v q{ f{+$ vtk m,r rrur Hr*

t r vs Eil$hift ftt Hrqfim Srs* * 3000 tt * r ,zzo v y{ fiT+n vrfrm qrq q,d +
iG imi-qq'FcffiT q S'ii HI VEII f,RT in'litil( |

Draw a labelled diagram of AC generator, Derive the expression for the

instantaneous value of the emf induced in the coil.

t4

(b)

(a)

(b)

(a)



(b) A circuiar coil of cross-sectional area 200 cm2 and 20 turns is rotated about the

vertical diameter with anguiar speed of 50 rad s-i in a uniform magnetic field of

magnitude 3.0 x tr0*2T. Calculate the maximum value of the cunent in the coil.

OR

(a) Draw a labelled diagram of a step-up transforrner. Obtain the ratio of secondary

to primary voitage in terms of number of turns and currents in the two coils.

(b) A power transmission line feeds input power at 22A0 V to a step-down

Eansforrner with its primary windings having 3000 turns. Find the number of

turns in the secondary to get the power output at,22}V.

g/ tul atqfrfi ssmr sill tfima: qka ,rsT{T * q1E fuFr{ Fl,F"q I fs* qtd{iqs qt errq-{r

g 1fuvar qfur ffiIqT F*q ssT"( Hrq fuqr qrsr t r

(b) t#fr **nq's Pr R, *rar to m,r €iqki r6FT$ sT qtt trtrfiT Yq elFrtr{ qqfrr t r Yfr

qi*'dq6 mqr qnqfrre r+Tqr fiFT Fst qtddqs Pz K, kssT snr-s{qr r, *'vrr-erw *'

qriq{ 60, or *ivr qq'ffiT t, ffi.rtrT mT m t r p2 + qRqFTil rsflvl st fuor ma qfffqq 
r

EflI{T

?iT'+'frkt nqlt + Eqlilqrrq t*E sil{ qsfi kft *"q,qur EIK M,-{ W + ft
Iqai-q+FRI qI HqIW sT qrcqi Slrqg I

S00 nm ffid m qsquft trfii{r 0.2 mrrr- dgr* *t ffi \r#fi H0.R €{fufiqdrq

gtrrfi{ ;ffih ffi-{ H' vim urer t r qt rr{ qrfr er*q gts"qqs qt qiuflq qM rTrfr

eilfEq t

q.m fwft *'qnur irfu skt6*'gm ftiufrrq eqr+'qix + Hrflqlfuc ftqqr Eqt+
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(a)

(b)

sstUS 15 [P.T,O"



(a) Distinguish betweon unpolarized light and linearly polarized light. How does

one ger linearly polarised light with the help of a polaroid ?

(b) A narrow beam of unpolarised light of intensity Io is incident on a polaroid p,.

The light transmitted by it is then incidenr on a second polaroid F, with its pass

axis making angle of 60o relative to the pass axis of P,. Find the intensity of the

light transmitted by pz.

OR

(a) Explain two features to distinguish between the interferenca pattern in young,s

double slit experiment with &e diffraction pattem obtained due to a single slit.

(b) A monochrsmatic light of wavelength 500 nm is incident normally on a single

slit of width 0.2 mm to produce a diffraction pattern" Find the angular width of
the central maximum obtained on the screen.

Estimate the number of fringes obtained in Young's double slit experiment with _
fringe width 0.5 mm, which can be accommodated within the region of total

angular spread of the central maximum due to single slit. \
I

55nR 16
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 MARKING SCHEME 

Q. No. Expected Answer/ Value Points Marks Total 

Marks 

          
Q1 No, 

As the magnetic field due to current carrying wire will be in the plane 

of the circular loop, so magnetic flux will remain zero. 

Alternatively 

[Magnetic flux does not change with the change of current.] 

½ 

 

½ 

 

 

 

 

  1 

Q2 Speed of em waves is determined by the ratio of the peak values of 

electric and magnetic field vectors. 

[Alternatively, Give full credit, if student writes directly   
  

  
  

 

 

 

1 

 

 

 

1 

Q3 Solar cell 

 

1  

  1 

Q4 

               

BBBB

BB

EE

EH

260cos

cos

0


 
 

 At equator 0
0  

[Alternatively, Award full one mark, if student doesn’t take the value 

(=2B)of      while finding the value of horizontal component at 
equator, and just writes the formula only.] 

½ 

 

 

½ 

 

 

 

 

1 

Q5 No,  

Because the charge resides only on the surface of the conductor. 

½ 

½  

 

  1 

Q6 

   
 

    
 
    

 
 

 

 

 

 

It is the distance of charged particle from the centre of the nucleus, at 

which the whole of the initial kinetic energy of the (far off) charged 

particle gets converted into the electric potential energy of the system. 

Distance of closest approach    ) is given by 

 ‘K’ is doubled,        becomes 
 

 
  

[Alternatively: If a candidate writes directly 
 

 
 without mentioning 

formula, award the 1 mark for this part.] 

 

OR 
 

 

 

1. According to Rutherford model, electron orbiting around the 

nucleus, continuously radiates energy due to the acceleration; 

hence the atom will not remain stable. 

 

 

 

 

 

 

1 

 

 

½  

 

½  

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

Definition of distance of closest approach   1 

Finding of distance of closest approach when 

Kinetic energy is doubled     1 
 

Two important limitations of Rutherford nuclear model 1+1 
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2. As electron spirals inwards; its angular velocity and frequency 
change continuously; therefore it will emit a continuous spectrum. 

 
1 

 
2 

Q7  

 

 

 
Two objects are said to be just resolved when, in their diffraction patterns, 

central maxima of one object coincides with the first minima, of the 

diffraction pattern of the second object. 

Limit of resolution of compound microscope 

       
     

         
 

Resolving power is the reciprocal of limit of resolution        

Therefore, to increase resolving power   can be reduced and refractive index 

              can be increased. 

 

 

 

 

½ 

 

 

 

 

½  

½  

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

  2 

Q8 

                     

 

 

 

 

 
(i) Communication, using waves which travel in straight line from 

transmitting antenna to receiving antenna. 

(ii) Because T.V. signal waves are not reflected back by the ionosphere. 

 

 

 

 

 

1 

 

½ 

½  

 

 

 

 

 

 

 

 

2 

Q9 

 

  
 

 
 

 

    
 

 

     
 

  
  
 
     

     
 

 

 
 

    
  
  
  

       
 

       

 
 

      = 
     

       
 

      =
 

   
 

             

 

 

 

 

½ 

 

 

½  

 

 

 
 

 

½  

 

 

 

½  

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

2 

 

 

 

 

 

 

Condition, when two objects are just resolved            ½ 

For increasing the resolving power of a compound microscope      1 ½   

 

 

(i) Definition  of line of sight communication      1 

(ii) Reason why it is not possible to use sky waves for transmission  

of T.V. signals         ½ 

Range of an antenna        ½  

Finding the ratio of de Broglie wavelength  
  

  
     

 2 
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Q10 

     
   
  

        
  

  
  

 
 

 

 

During charging, electric flux between the plates of capacitor keeps on 

changing; this results in the production of a displacement current 

between the plates. 

 
 

 

 

1 

 

 

 

1 

 
 

 

 

 

 

 

 

2 

Q11 

    
 

 
    

   

 
 

 

 

 

 

 

 

When a coil, carrying current, and free to rotate about a fixed axis, is 

placed in a uniform magnetic field, it experiences a torque (which is 

balanced by a restoring torque of suspension). 

(i) To have deflection proportional to current / to maximize the 

deflecting torque acting on the current carrying coil. 

(ii) To make magnetic field radial / to increase the strength of 

magnetic field. 

Expression for current sensitivity  

where   is the deflection of the coil 
No 

The galvanometer, can only detect currents but cannot measure them 

as it is not calibrated. The galvanometer coil is likely to be damaged 

by currents in the (mA/A) range] 

OR 

 

 

 

Self inductance of a coil equals, the magnitude of the magnetic flux, 

linked with it, when a unit current flows through it. 

Alternatively 

Self inductance, of a coil, equals the magnitude of the emf induced in 

it, when the current in the coil, is changing at a unit rate. 

 

SI unit : henry / (weber/ampere)  /  (ohm second.) 

 

 

 

 

 

 

 

1  

 

½  

 

½  

 

 

½  

 

 

½  

 

 

 

 

 

 

 

 

1 

 

  

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation of flow of current through capacitor   1 

Expression for displacement current    1 

 

Working Principle of moving coil galvanometer      1 

Necessity of (i) radial magnetic field    ½  

(ii) cylindrical soft iron core      ½  

Expression for current sensitivity    ½  

Explanation of use of Galvanometer to measure current  ½  

a) Definition of self inductance and its SI unit   1 + ½  

b) Derivation of expression for mutual inductance     1 ½  
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When current    is passed through coil   , it in turn sets up a magnetic 

flux through   :             
       

 

But          

[Note : If the student derives the correct expression, without giving the 

diagram of two coaxial coils, full credit can be given] 

 
 

 

½ 

 

 

 

 

 

 

½  

 

 

 

 

 

½  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Q12 

  
 
   

      
  

    
     

 
   

 
   

   
  
       

    

 

 

 

 

(i) A4 : Mass Number : 172 

i. Atomic Number : 69 

(ii) A : Mass Number :180 
i. Atomic Number : 72 

[Alternatively : Give full credit if student considers     decay and find 
atomic and mass numbers accordingly  

Gives the values quoted above. 

If the student takes    decay 

 

  
 
   

      
  

    
     

 
   

 
   

   
  
       

     

 

This would give the answers: (A4:172,69);(A:180,74)] 

Basic nuclear process for    decay        
    

For   decay          
     

[Note: Give full credit of this part, if student writes the processes as 

conversion of proton into neutron for   decay and neutron into proton 

for   decay.] 

 

 

 

 

½ 

½  

½  

½  

 

 

 

 

 

 

 

 

 

½  

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Q13  

 

 

 

Given     =2kΩ 

                  = 2 x    Ω 

 

 

 

 

 

½  

 

 

 

 

 

 

(i) Determining the mass and atomic number of A4 and A     ½ x 4 

(ii) Basic nuclear processes of     and    decays  ½ + ½  

Calculation of collector current                     and input 

                                                     1+1+1 
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                 =       
                 = 1m  

 current gain 

           

Input signal voltage 

= 1 x         Ω  

=      

[Note : Give full credit if student calculates the required quantities by any 

other alternative method ] 

 
 

 

 

½  

 

 

½  

 
 

 

½  

 

½ 

 

½ 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Q14  

 

 

 
 

(i) Maximum kinetic energy (       of emitted electrons, depends linearly 

on frequency of incident radiations 

                

        Existence of threshold frequency for the metal surface        

        (Any other relevant feature) 

(ii) Since no photoelectric emission takes place from P it means frequency of 

incident radiation (         is less than its threshold frequency      . 

Photo emission takes place from Q but kinetic energy of photoelectrons 

is zero. This implies that frequency of incident radiation is just equal to 

the threshold frequency of Q. 

For Q,  work function        

                                = 
              

         
    

                             = 4.125eV 

 

 

 

 

 

 

 

½ + ½  

 

 

 

½  

 

 

½  

 

 

½  

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Q15  

 

 

 

(i)                       =100  

       
 

  
  

 

           
   = 500  

Phase angle                                

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Two important features of Einstein’s photo electric equation ½ + ½  

(ii) Explanation of observations and finding value of work function of 

Surface Q            1+1 

(i) Calculation of phase difference between current and voltage    1 

Name of quantity  which leads      ½  

(ii) Calculation of value of ‘C’, is to be connected in parallel 1 ½  
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 = -1 

As        , ( /phase angle is negative), hence current leads voltage 

(ii) To make  power factor  unity 

 

   
= 100 

 
 

 

 

 

½  

 

½  

 

 

½  

 

 

½  

 

 

 

 

 

½  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Q16 

              

               

 

 

 
 

(i)  

 
 

Force on + q,             

Force on  - q,           

Magnitude of torque  

           

(ii) If the electric field is non uniform, the dipole experiences a translatory 

force as well as a torque.  

 

 

 

 

 

 

½  

 

 

 

 

 

 

½  

 

 

½  

 

½  

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Q17  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Obtaining of the expression for torque experienced by an electric 

dipole             2 

(ii) Effect of non uniform electric field                  1 

Circuit diagrams of p n junction under forward bias and reverse bias  

  ½ + ½ 

Explanation of p n junction working for forward and reverse bias  ½ + ½  

Characteristic curves for the two cases        ½ + ½ 
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In forward bias, applied voltage does not support potential barrier. As a 

result, the depletion layer width decreases and barrier height is reduced. Due 

to the applied voltage, electrons from n side cross the depletion region and 

reach p side. Similarly holes from p side cross the junction and reach the n 

side. The motion of charged carriers, on either side, give rise to current. 

In reverse bias, applied voltage support potential barrier. As a result, barrier 

height is increased, depletion layer widens. This suppresses the flow of 

electrons from n     and holes from p   . Diffusion current decreases. 

The electric field direction of the junction is such that if electrons on p side 

or holes on n side in their random motion comes close to the junction, they 

will be swept to its majority zone. This drift of carriers give rise to the 

current called reverse current. 

 
 

 
 

 

½ + ½  

 

 

 

 

 

½  

 

 

 

 

½  

 

 

 

 

 

½ + ½   

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Q18  

 

 

 

(i)  

  = 
    

     
 

 

    
 

 
 

 

   = 
    

     

 
 

    
   

 
 
     

Also    
 

 
    

     

  
m/s 

                             = 2.122         
 

 

 

 

 

 

 

 

 

 

 

 

½  

 

 

 

½  

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Calculation of speed of light                1 ½  

(ii) Calculation of angle of incidence at face AB            1 ½  
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(ii)  

 
At face AC, let the angle of incidence be   . For grazing ray, e =     

   
 

     
       

   
 

  
   =    

Let angle of refraction at face AB be   . Now          

           =              
Let angle of incidence at this face be i 

                        

 
 

 

 

 

 

 

 

 

 

½  

 

½  

 

 

 

 

 

 

½  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

Q19  

 

 

It is the process of superposition of information/message signal over a 

carrier wave in such a way that the amplitude of carrier wave is varied 

according to the information signal/message signal. 

Direct transmission, of the low frequency base band information 

signal, is not possible due to the following reasons; 

(i) Size of Antenna: For transmitting a signal, minimum height of 

antenna should be 
 

 
; with the help of modulation wavelength of 

signal decreases, hence height of antenna becomes manageable. 

(ii) Effective power radiated by an antenna: 

Effective power radiated by an antenna varies inversely as   , 

hence effective power radiated into the space, by the antenna, 

increases. 

(iii)To avoid mixing up of signals from different transmitters.   

(Any two) 

 

 

 

    1 

       

    1 

 

 

 ½ + ½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Q20  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Equivalent capacitance in series       ½ 

Energy in series combination         ½ 

Charge in series combination        ½ 

Equivalent capacitance in parallel combination       ½ 

Energy in parallel combination      ½ 

Charge in parallel combination        ½ 

Definition of amplitude modulation    1 

Explanation of two factors justifying the need of modulation 2 
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In series combination: 

 

  
  

 

  
 

 

  
        

   
 

 
               J 

         

 = 6     

 = 300                  

 

 
In parallel combination:               

   
 

 
               J 

      = 3        

         
       C 

 
 

 

 

 

 

 

½  

 

 

 

 

 

 

½  

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

½  

 

 

½  

 

½  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Q21  

 

 

 

 

 

(a)              

(i) When velocity of charged particle and magnetic field are 

perpendicular to each other. 

(ii) When velocity is neither parallel nor perpendicular to the 

 

 

 

 

 

 

1 

 

½  

 

 

 

 

 

 

 

 

 

 

 

(a) Expression for force acting on charged particle  1 

(i) Condition for circular path       ½ 

(ii) Condition for helical path        ½  

(b) Showing Kinetic energy is constant       1 
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magnetic field. 

(b) The force, experienced by the charged particle, is perpendicular to 

the instantaneous velocity   , at all instants. Hence the magnetic force 

cannot bring any change in the speed of the charged particle. Since 

speed remains constant, the kinetic energy also stays constant. 

½  
 

 

 

1 

 

 
 

 

 

3 

Q22 

     
  
  
 

   
  
 

  
  
 
  

    
  
  
  

   
  
 

 

 

 

  
Resistance between points A & C   

  
 

  
 

 

 
  

 

 
  
 
 
 

Effective resistance between points A & B 

Current drawn from the voltage source,     
 

  
 

 

I = 
 

 
  
  
 

   
  
 

  
  
 
 

 

Let current through R be    

 

Voltage across R 

         

     =  
   

     
  
 
 
   

     = 
    

     
  
 
 
 . 

 

 
    

       
  

  
 

 

     = 
   

      
 

 

 

 

 

 

 

 

 

 

 

½  

 

 

 

½  

 

 

 

 

 

½  

 

 

 

 

 

 

½  

 

 

 

 

 

½  

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

Q23  

 

 

a) Anuja : Scientific temperament, co-operative, knowledgeable (any 

 

 

 

 ½+ ½   

 

 

 

 

Derivation of expression of voltage across resistance R        3 

a) Two qualities each of Anuja and her mother   ½ x 4 

b) Explanation, using lens maker’s formula   2 
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two) 
Mother : Inquisitive, scientific temper/keen to learn/has no airs(any 

two)(or any other two similar values) 

b) 
 

 
  

  

  
    

 

  
 

 

  
  

As the refractive index of plastic material is less than that of glass 

material therefore, for the same power (     , the radius of currature 

of plastic material is small.  

Therefore plastic lens is thicker. 

Alternatively, If student just writes that plastic has a different 

refractive index than glass, award one mark for this part. 

 
½ + ½  

 

½  

 

½  

 

½  

½  

 

 
 

 

 

 

 

 

 

 

  4 

Q24 

   
  

 
  

         
   

 
     

 

 

 

 
Let an electric field E be applied the conductor. Acceleration of each 

electron is 

    
  

 
  

Velocity gained by the electron 

Let the conductor contain n electrons per unit volume. The average 

value of time      , between their successive collisions, is the relaxation 

time,      

Hence average drift velocity      
   

 
   

The amount of charge, crossing area A, in time    is 

         =      
Substituting the value of   , we get 

     
     

 
     ,        

 
                       

But I = JA, where J is the current density 

  J =  
    

 
   

  J =     
This is Ohm’s law 

[Note : Credit should be given if the student derives the alternative 

form of Ohm’s law by substituting E = 
 

 
] 

 

ii) Electric current well remain constant in the wire. 

 All other quantities, depend on  the cross sectional area of the wire. 

OR 

 

 

 

 

 

 

 

 
 

½  

 

 

½  

 

 

½  

 

½  

 

½  

 

 

 

½  

 

 

½  

 

½ 

 

 

 

 

 

½  

½ 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

5 

 

 

 

 

(i) Derivation of the expression for drift velocity  2 

Deduction of Ohm’s law     2 

(ii)Name of quantity and justification    ½ + ½  
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(i) Junction Rule: At any Junction, the sum of currents, entering the 

junction, is equal to the sum of currents leaving the junction. 

Loop Rule: The Algebraic sum, of changes in potential, around 

any closed loop involving resistors and cells, in the loop is zero. 

                            = 0 

Justification: The first law is in accord with the law of conservation of 

charge. 

The Second law is in accord with the law of conservation of energy. 

 

(ii) Equivalent resistance of the loop  

                      R =     

 Hence current drawn from the cell                   

 I = 
 

 
     

 = 
  

  
 

  Power consumed P =    (   )  

                                 = 
   

    
 x       = 

   

  
 

[Note: Award the last 1 ½ marks for this part, if the calculations, for 

these parts, are done by using (any other) value of equivalent 

resistance obtained by the student.) 

 
 

 

 

 

 

 

1 

 

1 

 

 

½  

 

 

½  

 

 

½  

 

½  

 

 

½  

 

½ 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  5 

Q25  

 

 

 

 

 
 

[Deduct ½ mark, If diagram is not labeled] 

 

 

 

 

 

 

1 ½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a) Labelled diagram of AC generator    1 ½  

Expression for instantaneous value of induced emf.  1 ½  

b) Calculation of maximum value of current   2 

(i) Statement of Kirchoff’s laws    1+1          

Justification      ½ + ½  

(ii) Calculation of   i) current drawn and    1 

                                      ii) Power consumed   1 
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When the coil is rotated with constant angular speed    the angle θ 
between the magnetic field and area vector of the coil, at instant t, is 

given by θ  =   t, 

Therefore, magnets flux, (  ), at this instant, is 

   = BA cos   t 

  Induced emf   e = -N
   

  
 

               e = NBA   sin   t 

               e=    sin   t 

            where   = NBA   
b) Maximum value of emf 

               = NBA   

                = 20 x 200 x      x 3 x      x 50V 

                = 600 mV 

Maximum induced current     = 
  

 
  

   

 
mA 

[Note 1: It the student calculates the value of the maximum induced 

emf and says that “ since R is not given, the value of maximum 

induced current cannot be calculated”, the ½ mark, for the last part, of 

the question, can be given.] 

[Note 2: The direction of magnetic field has not been given. If the 

student takes this direction along the axis of rotation and hence obtains 

the value of induced emf and, therefore, maximum current, as zero, 

award full marks for this part.] 

 

OR 

 

 

 

 

 

a)  

 
Alternatively 

 

 
[Note: Deduct ½ mark, if labeling is not done] 

 
  

     ½ 

 

 

½ 

 

 

½  

 

½ 

½ 

½  

½  

 

 

 

 

 

 

 

 

 

 

 

1 ½  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a) Labelled diagram of a step up transformer    1 ½  

Derivation of ratio of secondary and primary voltage  2 

b) Calculation of number of turns in the secondary   1 ½  

Soft iron core 

Soft iron core 
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a) When ac voltage is applied to primary coil the resulting current 
produces an alternating magnetic flux, which also links the 

secondary coil. 

The induced emf, in the secondary coil, having     turns,  is 

This flux, also induces an emf, called back emf, in the primary coil. 

But        

 and       

 
  

  
 = 

  

  
 

For an ideal transformer 

        =         

  
  

  
  = 

  

  
 

b) 
  

  
  = 

  

  
 

   
  

    
  = 

   

    
 

        = 300 

 

 

 

 

 

½  

 

½  

 

½  

½  

½  

½  

 

½ 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

Q26  

 

 

 

 

 

a) In an unpolarized light, the oscillations, of the electric field, are in 

random directions, in planes perpendicular to the direction of 

propagation. For a polarized light, the oscillations are aligned 

along one particular direction. 

Alternatively 

Polarized light can be distinguished, from unpolarized light, when it is 

allowed to pass through a polaroid. Polarized light does can show 

change in its intensity, on passing through a Polaroid; intensity 

remains same in case of unpolarized light. 

When unpolarised light wave is incident on a polaroid, then the 

electric vectors along the direction of its aligned molecules, get 

absorbed; the electric vector, oscillating along a direction 

 

 

 

 

 
 

1 

 

 

 

 

 

 

1 

 

 

1 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a) Distinction between unpolarised and linearly polarized  

light                     2 

Obtaining linearly polarized  Light             1     

b) Calculation of intensely of light                                     2 
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perpendicular to the aligned molecules, pass through. This light is 

called linearly polarized light. 

b) According to Malus’  Law: 

I =     
   

      I = (
  

 
       , where    is the  intensity of unpolarized light. 

             (given) 

I = 
  

 
         = 

  

 
    

 

 
 
 

 

   =  
  

 
 

OR 

 

 

 

 

 

 

a)  

Interference Pattern Diffraction pattern 

1) All fringes are of equal width. 1) Width of central maxima is 

twice the width of higher 

order bands. 

2) Intensity of all bright bands is 

equal. 

2) Intensity goes on 

decreasing for higher order of  

diffraction bands. 

[Note: Also accept any other two correct distinguishing features.] 

b) Angular width of central maximum 

= 
          

        
 radian 

=        radian 

Linear width of central maxima in the diffraction pattern 

Let ‘n’ be the number of interference fringes which can be 

accommodated in the  central maxima 

1 
 

 

 

½  

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1+1 

 

 

 

½  

½  

 

1 

 

 

 

 

½  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a) Explanation of two features (distinguishing between 

interference pattern and diffraction pattern.)   2 

b) Calculation of angular width of central maxima   2 

     Estimation of number of fringes    1 
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[Award the last ½ mark if the student writes the answers as 2 (taking 

d=a), or just attempts to do these calculation.] 

 
 

 

 

½  

 

 
 

 

 

 

5 
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