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(v) EtY a$qprrat ,?rry' ffi&ffi q|fr'r ffi # ql?i, w aqqbr ar nrt f ;

c=3x108m/s
h = 6.63 x l0{a Js

e = 1.6 x 10-le C

Po=4nx10{TmA-1
eo = 8.854 x 10-12 g2 5-l *-2

1T-=9x10eNm2C-2
4neo

ffiq sT rqrim = 9.1 x lo-31 kg

Wh sT liqrfiE = 1.675 x 10-27 kg

ut.d{srrqrrn = 1.673 x 10-2? kg

sflqffi{iqr= 6.a% x ffi23sflilqTqfr
dr-qqqm frqnifi'= 1.38 a 19-23 ;6-r

General Instructions :
(i) All questions dr€ campulsory. There are 26 questions in all.
(ii) This question paper has five sections : Secrton A, Section B, Section C, Section D

and Section E.
(iiil Seetion A contains fiie questions of sne mark each, Section B contains five

questions of two marks each, Section C contains twelve questions of three marks
each, Section D contains onc value based questian of foar marl<s and Section E
contains three questions of ftve marks each.

(iv) There is no overall choice, However, an intemal choice has been provided in one
guestion af two marks, one question of three rnarks and all the three questions of
five marks weiglttage. You have to attempt only one of the choices in such
questions.

(v) You may use the following values of physical coflstants wherever necessary :

c=3x108mis
h = 6.63 x 10-34 Js

e = 1.6 x 10*le C

Fo = 4nx 10-'7 T m A*1

eo = 8'854 x 10-12 92 51-1 P-2

1T-=9xlfleNm2C-2
4fieo

Mass of electron = 9,1 x 10-31 kg

Mass of neutron = 1.675 x 10-27 kg

Mass of proton = 1.673 x l0-27 kg

Avogadro's number = 6.023 x 1023 per gram mole

Boltzmann constant = 1.38 * 1623 g1-1

5snt2
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SECTION - A

1 . ffi s'n q{ yd + q'q+tq da oi dlirq qzq' B ncr qffi qiq 60" t r frg*q'gfr v{ Yqt *'
grrdq deqr ellffi qffi'qqrt r

At a place, the horizontal component of earth's magnetic field is B and angle of dip is

60o. \Vhat is the value of horizontal component of tho earth's magnetic field at

equator ?

z, tsi$ {fu srdsqr qq flfifuqk{ffi 1-y olfirffeltnq,'El+ R'q' 'aqereTtm qqr t' :

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

ffi qlq +'.il'& fti Rgr rrqr eriyr Fr Eq q( filt{ ffirdr t lfi'il'fir ats t e{?I$ dq,mT r

e{q+ sfr{+'fqqqnq *fraq r

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

Give reason for your answer"

3.

4, frqil silr gmtq **i rrqr ffiil ii fqqfr ggqdq ilt'il fti Enm tsls mrE frnrifue *t qr$ t t 1

How is the speed of em-waves

fields ?

in vacuum determined by the electric and magnetic

[P.T.O.sstu2
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5. 6$ 6q1 *r qT{qr& HIr ffi TilsR qIfi *'tq + efiriTryffi 'r{rdT * r qk {H ffi{ *
eqrtrf, qnn { qk'*fl}t, n} mr.rwr { st* emf nfiRT Et'lt I 3{q+ smqft gkefrHq' t

A long straight 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.

Irqr-E
SECTION - B

6. 6rqqtr{ qgruJ *t serq BtF{d €Er€rT it owr it qftwtr *T+ qrd rffiq +t nt'M ura

qitqq I

Find the wavelength of the electron orbiting in the first excited state in hydrogen atom.

ffi ?isE$R *{ flqfrc{ *,dq tutEq otftrq I

Distinguish between a transducer and a repeater.

w ffi q\ilftH 6t ffi * eTrdfr'm fqqr qr 16r dilr t, cl gs {t{nk{ + v'Elkd *nqr *few {
tfur1q-ffifi Fr€rq fus niFR qrGqr oTm t r fu wFFs *t Et + qfit{+{ + qq} {
freTrr{ qRT +ffiqE{woftqfisq r

llow 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 displacemeot clurent in

tenns of the rate of change of electric flux.

Frryeilq tsqrirn ft1 $ st qftrrt$ ffi | ffi TfiflI rn€ o,r Fri q{ rlftrq uqi r * ffif
s-?Esr urc qqqrfr st q* t I fTs?rTq $FITFT dr {t r t r fr* qi T* YIftrq sqi *'cr-eot *'

16qFm-dq strrfi m,r E{T 
qql Erri' t

qcrqt

tqrsit * v(qrsJ + qtfir*tq mqfi frt qt ffiqot *qr( frlqq t

1.

8.r

9.

ss,tu2



10.

Define the' distance of closest approach. An a-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 elosest approach for an a-partiele of double the kinetic energy ?

OR

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

6*11 ffir *. $r{y€m ftt +$q $ qRtEE sk ilrs' erfrrrsit E}qr qfrrq ? qq+ sd{ ftt
ykei'rqql
Why should the objective of a telescope have large focal length and large aperture ?

Justify your answer.

I!,lr0t:IT

SECTION - C

tfi,* qfrfliq n oi qitFvr4*a * qnr qTq E) r& t r qitFq++d{ *'rm AB ?rT gm uffiu Ro

t rEqqltF{rqt+c{siet€nr v st srT$rstq*t rn +fin} q{*FffiI+ft{qaiq6,.

6ftr-r EfffrTq qqfu.qqT qur+' qltFqTqt*e{ nn- *' rnq { t r

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

has a total resistance of Rn. A voltage V is supplied to the potentiometer. Derive an

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

potentiometer wire.

11.

sst1.t2 [P.T.O.



12. uffi$-frqiil qrryq +'&d} emrrqq q Frntft fuqq v sk €{Nkd fqfr'{oit si €{r{fr v *^*q
,-qi, d fi** *q*1 p ott a +ftq'++ Eqriqtrqt 

'

(i) H'*dI urwTt{tffiffi oTIqfr ernrott

(iil fqq' qrq e'r or{'mm a{ftrs't 3n+ flfiq qildqfiq' tfltfrm dPqq t

(iii) w 3n{ * fu 8 x 10ra Hz errqft *'mrvr an wFm Edqdi'ii qit o{ft{ffiq rlftm

cqt firir qfrkq t

In the study of a photoelectric effect the grap! between the stopping potential V and

irrqorn.V v of *riincident radiation on ttio Oifftt.nt metals P and Q is shown below :

to
v2

(volt)

t
v

(Volt)

(i)

(i0

(iii)

which one of the two metals has higher threshold frequency ? '

Deterrnine the work function of the metal which has greater value'

Find the maximum kioetic energy of electron emitted by light of frequency

8 x 1014 He for this metal.

13. 12 pF +ffi iqiftr qi so v ffi t {qikd k* m t r rq {o,fr'r { {fu'rr k +qr

$qi frnr.ft t r un qH f,-,fr, +'$q *"4 + ml'€ O p! sr erq iqrfilr +s+T ve {qiq{ #
fi"I ; ES, *rft ft1 dqtfqn fsqT qlq 

"i 
rdff {qrfq q qHn o{r+Yr ek e€+ ffrd qt

frrrqtffi{flfidfrq I

A 12 pF capacitor is connected to a 50 v battery. How much elecrosutic energy is

stored in the ,upurito, ? If another capacitor ofO pf.is connected in series with it with

the same Uuti*.y connected across'the combination, find the charge stored and

potential difference across each capacitor'

6

4

v (x lola) ltz4
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t4" (i) k{t sffig +q + ffrsT + wrr AB q{ a{qfrE +t$ qs'M fqqor 30" 6 efirffi

frdffiqrri#t r&cqdr"qrvrqtqrf,qftqifuilftikq I 3

(ii) tFFTfr'AB q{ € a{Frdm eiur rfiil stFR qTr+ ftrq t{,iil fu,qq wfi-s AC *, €{$ivr

ffier{f,ti r

G) 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.

B

(i0 Find the angle of incidence at face AB so that the emergent ray grazes along the

face AC.

1s. (i) ffi ifedqkq qrflr+ 'A' sT dd frq orr{R'Mr q qrq 6Hr * :

A o rA,4Ar&er-J-rao

A, d siqril{ ricm stk q,'{qq dqr ffiq{r. rzo aflE 7r t r Ao tr 6 qi 6qry+ etr

(ii) p* o*{ p- fi'* $ Et+ qlaft W ilnrslq ffi 66u 
'

3

53/1t2
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(i) A radioactive nucleus 'A' undergoes a series of decays as given below :

A 0 rA,AAr&,Lr--I->a,
The mass number and atomic number of A, are 176 and 71 respectively.

Determine the mass and atomic numbers of Ao and A.

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

16. frffi qe SUq# +srffi ftWrfi sD-r quiq stftnq r ffi lffiddz{ it 1i1 er$u

T.Tdq eh ft 0i) AimftT;rqetd'mts fiT sq+r q,FrT slFrrrqtwit t r fs rH"i*gt o1

TrKr qqmrdr +frqdsmfrfisq r

'fir ffi r\*{iqtacs} ES sq it qm dt qrq q,'{+ { w+T t*'qr qr rrqffir t ? EqI@r #iftrc r

sPr€n

rqfrrffi *t qfoTrq, efu Er*,r s.t. qtrfi'frfisq 
r

<i qftrqfr$rct} S, tr S, * q:qlq +c5,;q + ftTq Eiqs mta qlftrq r qq|o *

qfrqffi'Hd (,q qqrq{ t rrnq Hqtt L ftt t, \,fi-(gt q{ FflTS t Srqr( r, ail{ r,

f,qr qfr qEFtaF EEqd ffi *t {wr n, tr n, + s*{ qEft qfiHlffi-sT s, t urt I qqlfrffi

*St t

Describe the working principle 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 current sensitivity of the galvanometer.

Can a galvanometer as such be used for nneasuring the current ? Explain.

OR

(a)

(b)

I55tU2

3



(a) Define the term 'self-inductance' and write its S.I. unit.

(b) Obtain the expression for the mutual inductance of two long co'axial solenoids

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

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

solenoid Sr.

t7. fuift cn ?ik€.T re+r{ 2 ko +'{urr*,qftrfu +ftRi q{ raT ftrqffi d€m zv t r kqt

rrqT t fqiqs ?iks sl qm rqrh lptio. 100 t I qR eflrrm sftrfrT sI qtrT 1 ka t 6 pdrfr

furT=m el€frr st{ oTHn ?nfi Enfr qff&q 
r

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

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

input signal voltage and base current, if the base resistance is 1 kQ.

18. ts$ t'fi srfu m,r df*rfi {Rr t p-ek n-dif qrqi 6i s{frIs qfrm qil+ f*qr qmr t r

EqrGrT +tlqq tqr tqr qdt t r qfrqq errtq st $6r{rff * {qiq it qrqr ft1frK Pr ffi iT{

sr+s HT dc *em futxo *'sq { sqqtrr t*s mn t+qr qrar t r

A zener diode is fabricated by heavily doping both p- and n- sides of the junction.

Explain, why ? Briefly explain the use of zener diode as a dc voltage regulator with the

help of a circuit diagram.

55fit2 [P.T.O.9



7=-

le. (i) *+ Estt,q re *uft LCR :qftsE it qra sft( qlwdr + *E ffifiTr Er ffi{ qrtr stfiilq r

t$rrr wrf,dr€f,r{6tq erm:qit t

e{H{ stt qkqdq fuq k{r, dtflt{ c * qrrd, fi Sqifun tnq'ETr+ qrfr sq eiftftEm

smf{ cr ffi qH ftrfr 61rqq I FRr$ rfi- grwr sI qlrffi Tno'rr+ro il qlq 
I

V = !"0 sin (1000 t + g)

Find the value of the phase difference between the current and the voltage in the

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

Wlthout making any othet change, find the value of the additional capacitor C,,

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

factor of the circuit unity.

ZO. q?irrT d,ga{q at qfu{qT frffisq I ffi fudt qi *rmit +t aqrqr drfrq, q} ffi fur arqk

(ii)

(i)

(ii)

eTqT{ *usftsrrqq{ +dgfrq +t onqq?rsfir +t gfu q,d t r

Define the terrn 'amplitude modulation'. Explain any two faetors which justify the

need for modulating a low frequency base-band signal.

3

L* l00mH C*2 F#

L=100mH C=2pF

V=Vo sin(1000t+$)

s5tuz t0



2t. liEqTfiq B. ffi st{' {dei{ +ze er*{T + ffi qftm di qfiffiqr q'{ w t r q{ilEq fu'zrf W'

erg grffitq tr{q ft1 {ifr q.46R oret t I Yfr s?fi;lT fu-d. dPqq' Ff E{r$ Tiqfi gEq+q tflqti

*i i = ft il +sq { ffi fqtn qlHI t, qtl il qaq*'q ffi $tftq qfrufu {+q t r ?rfi q{

:nunqofuetslrrFrkffsq t

A electron of mass m" revolves around a nucleus of charge + ze. show that it behaves

like a tiny magnetic dipole. Hence prove that the magnetic moment associated wittt it

is expresseO as fl = - ftt, where il it tt. orbital angular momentum of the

electron. Give the significance of negative sign'

(i) ffi frgn' tr{q' ftt lHqqiq tqr +ffi kt q{frqil frt{q +ft1gaiw'qsq' dlqq t

(ii) t*.fr t{qn feqq +' m,rtoT qqPcqq Yd qi 9q156 dFnu I

(i) Derive the expression for the elecuic potential due to an electric dipole at a point

on its axial line.

(ii) Depict the equipotential surfaces due to an electric dipole.

ETOU-E

SECTION - D

z'i. ffi ftq ftr6 + q$+ +rts (. rrq^ r sr q[ rfiRT *'qrs qff d sfi?ffi{ + st ftiq +

&it $ s6 q{ !f,rkd. + dtsi sr qwr ffiqT+ s'f gf,H fqqr r ;rqT qYqr fitil ffi+ trt sdt+

q6 qr.r fr- ?r+ q{+ +Fiq qce qr* q{+ ftt qg* d *} t r cqt} sr+qlt { gqirqqr t tr{r

tq'qr q'{t qa iaiqq{6 3.rq trff t qrqt I w qtq+ q{ EEt+ tr& q{q sq+ +& er{qr t pt

st{ wi Elfteln'+ dt€} +*} di +t qrqr +t r

erfqr qk sr+t nril+ r+o. *'rrc erfu rq qi Wil qi frftsq t

ds tet{ w iltr €ffiq gq f,c{ qt qreqr fuq FER qt+ t

,y

(a)

(b)
4

55lU2 11 [P.T.O.
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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 giass 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 ?

Eilrg'-q
SECTION - E

-. 24. (a) siqtffi ,rfirvr sil{ tfiqofr: qkd q'fiyr + *q fut-qq qifr{q r ffi +d{q's qt varqfrI

t tflq*m, qk-fr rfirr P*q rfirc srq flsut qmr t r

(b) frd +edzrs P, !T, *mr to ar enr4ko xFM H'I *tt.rcrer Eq qrq-firq'etrff t r sH

+"d{'q's ffqr qrfifqfl rfiTvr t6't $i' qtdtqs Pz w, ks"sT sRT-€rET e, *'vr:u-em *^

qr+qT 60" EFT stoT qqTfrr t, €TFFFT o'qHT t r p2 + qTfit{il rfiTqr q1 #sfr'r flro *1Frq r

oNlm

(a) ,i'T + Bfst eqh + qflfrslq +fr sfrr qq,FT frrft *'e'RUr srqT fu*i{ +a+ + dq'

fuM qi Hq"lt +t qrqr qftfuq 
I

(b) 500 nm iirTtrd m qpnuft sEff{r 0.2 mm ffi fti Ps{ft qua Bt qt e$fiffi'+q

B11qiFT sq* ffi,'{ ff, re+e mT or * r qt tn urw .ffiq ftqs di s}uffq qH' Am

qfr&q' 
r

qF,E ffift *'qTqor tfr Bftq€ *"ga Ehflq rqr *'*, t qrqlqitrfi ts,q w w{t+

qrd os ** ff qrd fir.q + {,T + EHt e+T { qlq ffii ftt Tiqr Em s{rqtefi{

*1&q r

55m2 t2



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

one get 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 incident on a second polaroid P, with its pass

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

light transmitted bY Pr.

OR

(a) Explain two features to distinguish between the interference pattern in Young's

double slit experiment with the diffraction pattern obtained due to a single slit.

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

siit of width 0.2 mm to produce a diffraction pattern. Find the angular width of

the cen8al 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 cental maximum due to single slit'

25. (i) frd qm6fr Efqii + e$rEn6 +T + ftiq' affi agecra qfierr I qq utFR siq + lfrq

frt Edrfu +tHq r

(iil dt aT(Fffi+t sr{r€I-srd{ qtn'fqt t Eri' fist ffi msryn, qk' d rs tffi v *E

*1 ffi + ftikd t r rm{ ftE{imfu-d i + fttq s {rffi tr.n rrfr t t

(a) erqqmdq'

(b) qm q?r€

ssm2 13 lP.T.O.
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(c) ffiun

(d) Mfl#

s{q+ Eil$ *t gFeftiFoilq t

sfstql

(a) fsdw+qi frrrq ftrflqq r dqiq ii qrqr ftifqqhE iffq ffi€ ssrEqlqdrm t I

O) frr { rvrte rrqsfrrftr*i +W., ks{ e**'stniq-s'sT sftRiq r t, d Etti* idfqd
ori-dfrosfrRhr r stc emf E +ffi *m gnr qm sqFltt'Tqt t r ti) +fi + nt rd ERT

eil{ tii) W'{ s$ffr vriEm +ftaqaitm'srq dikq r

A wire whose cross-sectional 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) currentdensity

(c) electric current

' (d) electric field

Iustiff your answer.

OR

sStw t4

, t'

(i) Derive an expression for drift velocity of electrons in a conductor. Hence deduce

Ohm's law.

(ii)



(i) State the two Kirehhoff s laws. Explain briefty how these rules are justified.

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

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

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

the network.

26. (a) fulft ac sfffi 6r qTqiffifi sTnE dfqq' I Erqd { nirfr emf *'iTrGlfrmqE +'fuq

B{qe.q'fir{ dfirq' t

(b) 3.0 x 104T qfl{Enur *, ftrS qfi'{rrrm' Ydq fu fr ZO W sil{ 200 cm2 ofiFs'tn-{

dr ffi Tfirsti"Erffal' d' Efi+'stqi$n qrfi' *'qnn: 50 rad s-l at Qtoftq q!ry *
qfilfr fuqt Yrqr t I Efi Eusd { wft{ryf,q qm sr qrT qftnEkfi +ttqq' t

qlqfin

ffi sqql+ qffiir sT ilqifua eilt"€ dkq I t Ss"effi { +rt +t Ti€qI ett EmqI

* qEt { k*qm +k sTqfirs'qisdrs{i H'I clwn slq fttfrq r

st'* qfqffi $qqgr fiTfi fu* siqq'dr ffi'+{ *t ezoo v w fr.*{r vrk mr 'iflur 
tnr*

* r gs qirrhiir Et stqks Wsfi1 ii looo tt * r 22a Y q"'{ fr{i-d trkc xtw sri +

fuq' kdms'Wsdr d k{t ftt {raT 116 +1Frr t

(a) Draw a labelled diagram of AC generator. Derive the expression for the

instantaneous value of the emf induced in the coil.

(b) A circular coil of uoss-ssstional area 200 cm2 and 20 turns is rotated about the

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

magnitude 3.0 x 104T. Calculate the rnaximum value of the current in the coil. 
nt-

OR

15

(a)

(b)

55lLlz [P.T.O.



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

to primary voltage in terms of number of turns and currents in the two csils.
.ri'

y'(b) A power Eansmission line feeds input power at 22ffi V to a step-down
Z

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

turns in the secondary to get the power output at2z}Y. jo,t

3m

sSnn 16
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 MARKING SCHEME 

Q. No. Expected Answer/ Value Points Marks Total 

Marks 

          
Q1 

               

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 

Q2 Solar cell 

 

1  

  1 

Q3 No,  

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

½ 

½  

 

1 

Q4 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 

Q5 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 

Q6 

 

                     

  
 

 
  

 

   
 

  
          

               
 

 

 

 

Radius of n
th

  orbit  

      
          

                 = 0.53 x 4   

                 = 2.12   

For an electron revolving in nth orbit, according to de Broglie relation 

2      , For 1
st
 excited state n = 2 

                 n 

    = 6.67   

Alternatively    

velocity of electron in first excited state,               

                 m 

    = 6.67  
Alternatively 

 

 

 

 

 

 

½  

 

 

½  

½  

½  

 

 

½ 

 

 

 

½ 

½  

½ 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

2 

 

Calculation of wavelength of electron in first excited state 2 
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Let    be the wavelength of the electron in the n
th

 orbit. We then have 

Also  

(    radius of the ground state orbit) 

Alternatively,  

Let    be the wavelength of the electron in the n
th

 orbit. We then have 

But  

where   is the velocity of electron in ground state. 

 
 

 

 

1 

 

½ 

 

 

 

 

 

 

½ 

 

 

 

 

 

1 

 

 

 

½ 

 

 

½ 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

Q7  

 

Transducer : A device which converts one form of energy into 

another. 

Repeater : A combination of receiver and transmitter / It picks signals 

from a transmitter; amplifies and retransmits them. 

 

 

1 

 

1 

 

 

 

 

 

2 

 

Q8 

     
   
  

        
  

  
  

 

 

 

 

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 

 

Distinction between transducer and repeater   2 

 

Explanation of flow of current through capacitor   1 

Expression for displacement current    1 
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Q9 

   
 

    
 
    

 
 

 

 

 

 

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. 

2. As electron spirals inwards; its angular velocity and frequency 

change continuously; therefore it will emit a continuous spectrum. 

 
 

 

 

 

 

1 

 

 

½  

 

½  

 

 

 

 

 

 

 

 

1 

 

 

1 

 
 

 

 

 

 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

2 

Q10 

    
  
  
  

 

 

 

Large focal length : to increase magnifying power  

Large aperature : to increase  resolving  power. 

      
  

     
   

 

 

 

 

 

½  

½  

½ 

 

½   

 

 

 

 

 

 

 

 

2 

Q11  

 

 
Resistance between points A & C   

  
 

  
 

 

 
  

 

 
  
 
 
 

Effective resistance between points A & B 

 

 

 

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reasons for having large focal length and large aperture of 

objective of telescope and their justification   1+1 

 

 

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 

Derivation of expression of voltage across resistance R        3 
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Current drawn from the voltage source,     
 

  
 

 

I = 
 

 
  
  
 

   
  
 

  
  
 
 

 

Let current through R be    

 

Voltage across R 

         

     =  
   

     
  
 
 
   

     = 
    

     
  
 
 
 . 

 

 
    

       
  

  
 

 

     = 
   

      
 

 
½  

 

 

 

 

 

½  

 

 

 

 

 

½  

 

 

 

 

½  

 

½ 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

Q12 

           
     

       

         
   

            

 

 

 

 

 

 

 

i) Q  has higher threshold frequency 

ii) Work function   =    

       =       

               
 

            
                

         
   

 

 

 

 

 

 

 

 

 

½ 

½ 
 

½  

½ 

½  

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Q13  

 

Energy stored, in the capacitor of capacitance 12 pF, 

 

 

 

 

 

 

 

 

Identification of metal which has higher threshold frequency          ½   

Determination of the work function of the metal which has greater 

value                   1½  

Calculation of  maximum kinetic energy (     ) of electron emitted 

by light of frequency                   1 

Calculation of electrostatic energy in 12 pF capacitor       1 

Total charge stored in combination       1 

Potential difference across each capacitor     ½ + ½  
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                          = 
 

 
                      J 

                         = 1.5       J 

C= Equivalent capacitance of 12 pF and 6 pF, in series, is given by 

   C = 4 pF  

  Charge stored across each capacitor 

 q =  C V 

    =            C 

    = 2        C 

Charge on each capacitor 12 pF as well as 6 pF 

  Potential difference across capacitor    

         Potential difference across capacitor    

 
 

½  

 

 

 

½  

 

 

 

 

 

½  

 

 

 

 

 

 

½  

 

 

 

½  

 

 

 

½  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

Q14  

 

 

 

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 

Q15 

  
 
   

      
  

    
     

 
   

 
   

   
  
       

    

 

 

 

 

i. A4 : Mass Number : 172 
       Atomic Number : 69 

ii. A : Mass Number :180 
       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 

 

 

 

 

 

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

ii. Basic nuclear processes of     and    decays  ½ + ½  
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Q16 

    
 

 
    

   

 
 

            
           

              
     

              
   

 

 

 

 

 

 

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.) 

 
When current    is passed through coil   , it in turn sets up a magnetic 

flux through   :             
       

 

But          

 
 

 

 

 

 

 

1  

 

½  

 

½  

 

 

½  

 

 

½  

 

 

 

 

 

 

 

 

1 

 

  

 

 

½  

 

 

 

 

½ 

 

 

 

 

 

½  

 

 

 

½  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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  



SET: DELHI 55/1/2 

Page 8 of 16                                          Final  Draft      March 22, 2017 
 

[Note : If the student derives the correct expression, without giving the 
diagram of two coaxial coils, full credit can be given] 

  
3 

Q17 

          

   
   
  

 
 

     
  

  
  
  

 

     
    

  
 

         

 

 

 

 

Given     =2kΩ 

                  = 2 x    Ω 

                 =       
                 = 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 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Q18  

 

 

 

 

By heavily doping both p and n sides of the junction, depletion region 

formed is very thin, i.e. <      m. Hence, electric field, across the 

junction is very high  (            even for a small reverse bias 
       . This can lead to a ‘breakdown’ during reverse biasing. 

 
If the input voltage increases/decreases, current through resister     , 
and Zener diode,  also increases/decreases. This increases/decreases 

the voltage drop across                 change in voltage across the 
Zener diode.  

This is because, in the breakdown region, Zener voltage remains 

constant even though the current through the Zener diode changes.  

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Explanation of heavily doping of both p and n sides of Zener diode 1 

Circuit diagram of Zener diode as a dc voltage regulator                  1 

Explanation of the use of Zener diode as a dc voltage regulator.       1 

Calculation of collector current                     and input 

                                                     1+1+1 
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Q19 

     
     
 

 

   
 

 
 

       

        

        

        

       

 

 

 

 

i.                       =100  

       
 

  
  

 

           
   = 500  

Phase angle                                

     
       

   
 = -1 

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

ii. To make  power factor  unity 

 

   
= 100 

 
 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

½  

 

½  

 

 

½  

 

 

½  

 

 

 

 

 

½  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

 

Q20  

 

 

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, 

 

 

 

    1 

       

    1 

 

 

 ½ + ½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(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  

Definition of amplitude modulation    1 

Explanation of two factors justifying the need of modulation 2 
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increases. 
(iii)To avoid mixing up of signals from different transmitters.   

(Any two) 

3 

Q21  

 

 

 

 

Electron, in circular motion around the nucleus, constitutes a current 

loop which behaves like a magnetic dipole. 

Current associated with the revolving electron: 

                
 

 
 

        and     
   

 
 

       
 

   
   

 
Magnetic moment of the loop,       

       
  

   
     

   

 
    

      

   
 

Orbital angular momentum of the electron, L=      

         
   

   
     

-ve sign signifies that the angular momentum of the revolving electron is 

opposite in direction to the magnetic moment associated with it. 

 

 

 

 

 

 

1 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

½ 

 

 

½  

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Q22 

                              

  

 

 

Potential due to charge at A,     
 

    
   

  

     
 

Potential due to charge at B ,     
 

    
   

  

     
 

 

 

 

 

 

 

½  

 

½  

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

i. Behaviour of revolving electron as a tiny magnetic dipole      1 

ii. Proof of the relation        
 

   
                           1 ½ 

iii. Significance of negative sign                                             ½ 

 

 

(i) Derivation of expression for the electric potential due to 

an electric dipole at a point on the axial line                     2 

(ii) Depiction of  equipotential surfaces due to an electric dipole         1 
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                       V = 
    

            
    

[Note : Also accept any other alternative correct method.] 

 

 
 

½  

 

 

 

 

 

 

1 

 
 

 

 

 

 

 

 

 

 

 

 

3 

Q23  

 

 

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

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  

 

½  

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 

 

Q24  

 

 

 

 

 

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. 

 

 

 

 

 

 

1 

 

 

 

 

 

 

1 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

b) Explanation, using lens maker’s formula   2 

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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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 

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 

 
 

 

1 

 

 

 

½  

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1+1 

 

 

½  

 

½  

 

1 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

accommodated in the  central maxima 

[Award the last ½ mark if the student writes the answers as 2 (taking 

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

 
 

½  

 

 

 

 

 

½  

 
 

 

 

 

 

 

 

 

5 

Q25 

   
  

 
  

         
   

 
     

 

 

 

 
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 

Q26  

 

 

 

 

 
 

 

 

 

 

 

 

1 ½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

Justification      ½ + ½  

(ii) Calculation of   i) current drawn and    1 

                                      ii) Power consumed   1 

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 
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[Deduct ½ mark, If diagram is not labeled] 

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 

 

 

 
  

 

     

 

½ 

½ 

 

 

½  

 

½ 

½ 

½  

½  

 

 

 

 

 

 

 

 

 

 

 

1 ½  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Soft iron core 

Soft iron core 

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