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c=3x10%m/s

h=6.63x10734Js

e=16x101C

Yy = 41 x 107 TmA!

g, = 8.854 x 10712 C2 N1 m2

1
—=9x 10 Nm?2 C?2
47‘580

FHH I G8IHH (m) = 9.1 x 10> kg
¢ 1 GIHH = 1.675 x 10727 kg
et o1 g0 = 1.673 x 1027 kg
JATANTIGT & = 6.023 x 1023 Ui 719 Ared
SiegeAH s = 1.38 x 10723 JK-!

General Instructions :

5572

)
(i)

(iii)

(iv)

)

All questions are compulsory. There are 26 questions in all.

This question paper has five sections . Section A, Section B, Section C, Section D
and Section E.

Section A contains five questions of one mark each, Section B contains five
questions of two marks each, Section C contains twelve questions of three marks
each, Section D contains one value based question of four marks and Section E
contains three questions of five marks each.

There is no overall choice. However, an internal choice has been provided in one
question of two marks, one question of three marks and all the three questions of
five marks weightage. You have to attempt only one of the choices in such questions.

You may use the following values of physical constants wherever necessary :
c=3x103m/s

h=6.63 x 10734 Js

e=1.6x1019C

Yy = 41 x 107 TmA™!

g, =8.854x 10712 C2 N1 m™

1
—=09x 10 Nm?2 C?2
4n80

Mass of electron (m_) =9.1 x 103! kg

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 10727 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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SECTION — A
et T3t g0 ferad o fore ot =1 fsran forawon o1sk difem |

Draw a graph showing the intensity distribution of fringes due to diffraction at single

slit.

A TS Hoft o & IS el THEHH Tah &F § Y9 Hd & | 981 &7 h
SATHTSEd qT GEU & 1 TG & 30° 9T ot T B | b GRT =t T J&T 9 o W
ferfaa |

Two protons of equal kinetic energies enter a region of uniform magnetic field. The
first proton enters normal to the field direction while the second enters at 30° to the

field direction. Name the trajectories followed by them.

o9 <hY ewan bl afemer S 31 sEenT SI A fafgu |

Define the power of a lens. Write its S.I. unit.

S T HeXvT o foTu Uit B areft Sed-grarehia i <hi 3raft afer fafan |

Write the range of frequencies of electromagnetic waves which propagate through sky

wave mode.

fordlt sotargia ot fawemr v a6 i foben | e g ey O form o o ot gEeh
3t a1 o foru =ieres faRam |

An electron is accelerated through a potential difference V. Write the expression for its

final speed, if it was initially at rest.
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SECTION - B

Toreht BTEEIa WETY] § (i) Tgear STHa el Tt & W TR a7 (i) I=aH 31 Sl &R
Y ot SAd T doh Tohel SeTagi S HoRHUl o U1 IeaTSd TeIfeRtull hi JTefeat o
ITITA TEhfoTd HITTT |

Calculate the ratio of the frequencies of the radiation emitted due to transition of the
electron in a hydrogen atom from its (i) second permitted energy level to the first level
and (ii) highest permitted energy level to the second permitted level.

(a) UC FrEehi S shi TRATST ST T SATUféreh Jraehsficial o 96l § 39! dad
ferfm |

(b) < FEehIT UGt A 3R B i MUfereh graehsficiard 0.96 3T 500 & | Frehi
ugrat A 37 B i T8 |

(a) Define the term magnetic susceptibility and write its relation in terms of relative
magnetic permeability.

(b) Two magnetic materials A and B have relative magnetic permeabilities of 0.96
and 500. Identify the magnetic materials A and B.

TR 1 I3 SIARRR o1 I8 o sfemet sifiereed feftren foret wehomm grashia & |
feora 2 | AB foreft svurht @ €t & o A’B o Wiwemt TRt t = 0 W geh o fem mam 2 |
TUTTCHeh &9 § SATEAT T b 7 o |19 Fuea! H URA emf § Fohd Fepr for=rtor 0 |
(AT o Qe o HeA shi SU&TT <hIfT 1)

A rectangular frame of wire is placed in a uniform magnetic field directed outwards,
normal to the paper. AB is connected to a spring which is stretched to A'B" and then

released at time t = 0. Explain qualitatively how induced e.m.f. in the coil would vary
with time. (Neglect damping of oscillations of spring)

C A

° ° ° A’|o °
i
|
|
|
|
|
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39 ThTE <l TR FTd e St foreft arg <6 I8 ¥ soreeH Scafid el e N 33 v
Heeh fawa grr quid: Teh feam mem 2 1 afg 8 x 1014 Hz 3mafa W 59 a1g 9 vy fagga
JcESH TR Bl ST 8, 1 38 €1q o fof %/ %o (eV H) ditehfora Hifsw |

FeET

foReft TER G 6.0 x 10! Hz 3T 1 Thavll ST Ic9=1 Tehdll 7T & | S &al
2.0 x 103 W B | ufteheta hIfTT (i) yeprer fopeor gt & fereft wier <t 3ot =1 (ii) &1 g
3Ta TR TR ST TRUE Icafid & aTct RIS ohl ST o |

Find the frequency of light which ejects electrons from a metal surface, fully stopped
by a retarding potential of 3.3 V. If photo electric emission begins in this metal at a

frequency of 8 x 10!4 Hz, calculate the work function (in eV) for this metal.

OR

Monochromatic light of frequency 6.0 x 10'# Hz is produced by a laser. The power
emitted is 2.0 x 1073 W. Calculate the (i) energy of a photon in the light beam and

(i1) number of photons emitted on an average by the source.

(a) TRt fererei ® wreq ferega—grarhia faferwon o1 wesh 3w €S |
(b) Trafefaa feafa 6 =men = fore v w e §f

(i) ToeTom 9T R, g s e 9R A & a0

(ii)  hal T G §, T IS FreTo 9y & 2 |

(a) Give one use of electromagnetic radiations obtained in nuclear disintegrations.

(b) Give one example each to illustrate the situation where there is (i) displacement
current but no conduction current and (ii) only conduction current but no

displacement current.
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1. (a)

(b)

(2)

(b)

[ELERR ]
SECTION - C
foreft =yfareatiai < gt 6t feurfast St o1, 3ok i e o et o &9 1,
Terertor T Wit gITST | 37 & bt 3ifeha hifoTe STaT AR &et (i) 3TTeheT, e
(ii) SfcrereT 2 |

& el TR stfirfsran —
235 a 94

n+ U— Xe + Sr+2n
92 54 b

T a 3R b O feifa Fife |

Draw a plot showing the variation of potential energy of a pair of nucleons as a
function of their separation. Mark the regions where the nuclear force is
(1) attractive and (ii) repulsive.

In the nuclear reaction

235 a 94
n-+ U— Xe + Sr+2n
92 54 b

determine the values of a and b.

12, 3I9F(E Icsieh fo=amd & n-p-n M it 1 Tmifea aftuy 3@ Eifae | g o
T HIFST foh T8 ISRt dicedt Yot o €9 § fohd YehR ITNT fohaT ST 2

Draw a labelled circuit diagram of n-p-n germanium transistor in common emitter

configuration. Explain briefly, how this transistor is used as a voltage amplifier.

13. (a)
(b)
(a)
(b)
5572

T G191 oot HIfST 3R 38 Gfeyr T 1 =Ferd hifT |

T AT R T ITNT ek r s <l it pueeht, fomw am [ vanfed &1 @ e
o HRUT I8k & T FUST! o g § gl x T FRua Topell forg Tt grarehy &1 o g
b YT SHIfT |

State Biot — Savart law and express it in the vector form.

Using Biot — Savart law, obtain the expression for the magnetic field due to a
circular coil of radius r, carrying a current I at a point on its axis distant x from
the centre of the coil.

6 cn



14. Toega worem i aftamt ferRaw aem seent S A fafeay | fom & foam 7o fogga & saea
100N

Exzax,Eyzo,Ezzoﬁ,tﬁTa— Cm,m%ﬁmﬁ%aﬁquﬁmﬁ?ﬁm,
a=0.1m 91T |
y
. T,
O /! —> X
<«— a —>|.7
a
Z
AT

TH ToigH 2.0 x 10* N/C! afEr 6 uwEHH fogd & § 15 om gff o fman ®
(e () Torm stereen & =retent 34 gl e T 3 Soergi gT foTQ 7T Ty <hT diteher hifT |

F F + + + +
(a)
&1 ST T FHH T@d g I 3aeh feum Iehfia (3edt) * < Je (Fast b) ot v

T R 3ot gt deh I | foTq T8 |y 1 qitehetd shifag |

1]

- -

+

(b)

Define electric flux and write its SI unit. The electric field components in the figure
N

shown are : E_ = o, Ey =0,E, =0 where a = Cm Calculate the charge within the

cube, assuming a = 0.1m.

y
—
I E,
1
O — —> X
<— a —>| 7
a

z

OR
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An electron falls through a distance of 1.5 cm in a uniform electric field of magnitude
2.0 x 10* N/C (Fig. a)

+ + + + + +
(a)

Calculate the time it takes to fall through this distance starting from rest.

_ ;l _
T
(b)

If the direction of the field is reversed (fig. b) keeping its magnitude unchanged,
calculate the time taken by a proton to fall through this distance starting from rest.

+ +

15. TertE® o frami =1 SR s 3¢ feu e ufmer s@ ® B 31 D o o= favar=m afenfera
HITSTT |

A [ 2V,20
I I

LV, — 2Q — 1V,
1Q 1Q

D 1 C

Using Kirchhoff’s rules, calculate the potential difference between B and D in the
circuit diagram as shown in the figure.

A [ 2V,20
I I

LV, — 2Q — 1V,
1Q 1Q

D || C

5572 8 cn



16. (a) T GHIR foEd TRIETE! ATctehi < sie T dTcl 9 o 961 H f9gd 9/ o SI AT
1 g G |
(b) T GELE gUSHA d o q T EY FEIR Aol § FAE TR A 1 31 I, R amd
TaTTed B W12 | 37 Tceh! o S19 ST s SRS fohdl TR 31 ST Hehdll 2 7 I
T QI ATeTeh! o Steh Aed | fopeft dier =mereh w1, forad am 1 feodia e o wanfed
B T 8, T fen e dt e =etes W shrid qionH oo srd Hif |

(a) Define SI unit of current in terms of the force between two parallel current

carrying conductors.

(b) Two long straight parallel conductors carrying steady currents I, and I, along the

same direction are separated by a distance d. How does one explain the force of

attraction between them ? If a third conductor carrying a current I, in the

opposite direction is placed just in the middle of these conductors, find the

resultant force acting on the third conductor.

17. (a) SeRTY foRtor ST <Y TR & Ig guIisy fop foheft staraet guvr w1 3w fepeft aeq <
g 3R 3mafeiq forma o1 U S 4 fore Tehr fepan ST B |
(b) U TohTUT 3TR@ T STINT Hieh ¢dUT TF 3R sk 3maeq & fow =uere wm
I |

(a) With the help of a ray diagram, show how a concave mirror is used to obtain an

erect and magnified image of an object.

(b) Using the above ray diagram, obtain the mirror formula and the expression for

linear magnification.

18. & 3 &, emf % & oot freh Tr=afieh Sferier shust: r, 37 r, &, woiqT shm § Goifira & -
(i) TN % god Ufaty, qu
(i) GFSH % eI emf
% foTu =eteh wed HfT |

5572 9 Ccn



19.

20.
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Two cells of emfs ¢, & ¢, and internal resistances r; & r, respectively are connected

in parallel. Obtain expressions for the equivalent.

(1)
(i)

(1)
(i)

(ii)

(a)

(b)

(2)

(b)

resistance and

emf of the combination

S ferehtur 3R ferar & Sea=1 fifsii o sftwr < We ferfan |
711 % foreht faferd s ¥ frfll & g0 oft W e we w ¥ o 2t 2 1 3fe o
&1 TafEt it 3 5 cm TR &L, @ Tha-=teis 3 30 um &1 9iEdq & Srar

2 | fean 2 fop forfei & &= it gff 1 mm 2 | ST fopu T ST h1 e
qiehferd i |

Write two points to distinguish between interference and diffraction fringes.

In a Young’s double slit experiment, fringes are obtained on a screen placed a
certain distance away from the slits. If the screen is moved by 5 cm towards the
slits, the fringe width changes by 30 um. Given that the slits are 1 mm apart,

calculate the wavelength of the light used.

I [ <ol 1 Hig YA ThT FRET TeRig 8 ORAT &, O (Raehd: Yfad e
61 dierar =1 Bt 8 7 o g dieriarg % fferrd o it et @ 7 31 T A
AT HIT |

I3 THAC Yfad ThTe1 g1 Foheht TIerias | ToRal ® | 3T GRI 9IAaE  guiH il
o |1 Teh QL =5k H YTTIHA JhT¥T <hi st <hl for=ror goIfsy |

When an unpolarized light of intensity I  is passed through a polaroid, what is

the intensity of the linearly polarized light ? Does it depend on the orientation of
the polaroid ? Explain your answer.

A plane polarized beam of light is passed through a polaroid. Show graphically
the variation of the intensity of the transmitted light with angle of rotation of the

polaroid in complete one rotation.

10
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22.
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(2)

(b)

(2)

(b)

T o gifu e o feu e waS 6 fore semm |t fafew |

Tore) wIeT-SrITE o eI <hl 89 § =redT hifgy |

Write the truth table for the combination of the gates shown in the figure.

A

Explain briefly how a photo diode operates.

YA fohT T UEi <ht STEAT Hd §U TS o JehTeT forg[d FHiehtur b1 oo <hIfT |

2
Vmax
Of—n —

P
l¢ /// Vv —>

¢/

TR v 1 TR TeRet ST GATET I8 TR STTUAH hidl § | STdeii ol STIehad =Te

EQl (V2

) 3T SR (v) % fie 716 STRW H G STFR & | STefetl £, n T Fori 1

max

S m % UG H IS o Jehre1 foreqd Aefiehtur 3T 3TN ohtd B (i) WTeh famh 3T
(ii) STehTST GUTE UeTe o Sl Bl o foTU STeh T HITT |
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State Einstein’s photoelectric equation explaining the symbols used.

f

2
Vmax
Ok~ n —

1'1\ /// v —>
-

*/

Light of frequency v incident is on a photosensitive surface. A graph of the square of

the maximum speed of the electrons (V2 ) vs. v is obtained as shown in the figure.

max
Using Einstein’s photoelectric equation, obtain expressions for (i) Planck’s constant
(i1) work function of the given photosensitive material in terms of parameters /, n and

mass of the electron m.

g — ¢

SECTION - D
sfioelt Tretet s i 3 3ues uvana o e @t g I &t off | 32 arcfess
dier 81 W ot | 3h! Tt fet 3% Sieket o U o A | Sieret A Sfieht Trstereaft <t wfgdl
BIeTE form 3 arn foh &) g2 Wit B | 3= fasmm e Savaeh TSR o 1 aumst
feam |
(a) {ier g refsid <1 Ao fetfa |
(b) 39N fohu ST aTet ferega—rarehi fafertoti &t amesd b1 oo ferfiam |
(c) 3 fufertor form yepr a1 fpu ST B 2
(d) BFEAT 1 BITUTE & § 3UA B aTet Ty -rashra faferzont o1 A fafa |
Mrs. Rajlakshmi had a sudden fall and was thereafter unable to stand straight. She was
in great pain. Her daughter Rita took her to the doctor. The doctor took a photograph
of Mrs. Rajlakshmi’s bones and found that she had suffered a fracture. He advised her
to rest and take the required treatment.
(a) Write two values displayed by Rita.
(b) Mention the range of the wavelength of this electromagnetic radiation.

(c) How is this radiation produced ?

(d) Name the electromagnetic radiation used to take the photograph of the bones.

12
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(a)

(b)

(a)

(b)

(2)

(b)

(2)

(b)

LCLERT)
SECTION - E
Suged fom 6t wemdr @ p-n G g % famior § 2 areft g weget aidRanat
1 ST It | 31a: (i) BTET &F a9 (i) Ve farsrer shi aftamn faRaw |

T IUTCHIH S=E H p-n G SRS 1 uigy Fom s18T 3R 3Teht srfafy &
AT T |

FeET

3 19 i shl HET H SATEAT HISC | S Heq ST Foel bl ofvel T shl gl
ST S § HigeH ol TTEwehal i =ATIETd 38U & |
frferRea < qurew ST - (i) arges auT (i) Higere et qe (iii) ST Higerq

aaT

Explain with the help of suitable diagram, the two processes which occur during
the formations of a p-n junction diode. Hence define the terms (i) depletion

region and (ii) potential barrier.

Draw a circuit diagram of a p-n junction diode under forward bias and explain its

working.
OR

Describe briefly three factors which justify the need for modulation of audio

frequency signals over long distances in communication.

Draw the waveforms of (i) carrier wave, (ii)) a modulating signal and

(i11) amplitude modulated wave.

13
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25. & famg 3ma q 3 — q W (0, 0, —a) 3T (0, 0, a) Forgai W@ £ |

(a)
(b)

(©)

(d)

(0, 0, z) 3R (x, y, 0) R R forega favrar aftenfora shifsre |

fereht e wiequr 3Ter™T Wl X-318 o e (5, 0, 0) & (=7, 0, 0) T o 9T |
IETEICADRER AT I

39 feufd 319 370 I H R NG BT AlG T HATe=T 1, 381 Qf (g3t
&1 1 9, X-3787 o TG 7 Bl hig 31 ATgoseh T2 & 7

319 afe ST formg 3t b1 fepeft wehermT sy forega &t E o 3+ fearforit & T
ST, 1 39 AT fehTr St 38eh STEATM wdqe < fomma o feufast St o gift 2
T TRt | 310 I <l IfE HIfTT |

YT

C, o o fepdt i =l fawa V| T Srafes C, UTRT o 311 GeTid s fawem-=R v,
ek AT foram T 2 | 379 39 GUiE 3R o - 379 e SefEt 9 fanfaa sk
30 Toh-gER & T H wAfa foRa e B | 3 i |

(a)
(b)
(©)

Th-GER | FAINIA e | A 3 g1 GUTiE | §d Bt Sl

S ST ST o THTAX TaieH | Tid Fol Sl

T TAH | Gfd $et Sl 3R TN 0 | 96 30 $oT dfad Sl o S
= hl =TT il |

Two point charges q and —q are located at points (0, 0, —a) and (0, 0, a) respectively.

(a)
(b)

(c)

5572

Find the electrostatic potential at (0, 0, z) and (x, y, 0)

How much work is done in moving a small test charge from the point (5, 0, 0) to

(-7, 0, 0) along the x-axis ?

How would your answer change if the path of the test charge between the same
points is not along the x-axis but along any other random path ?

14
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(d) If the above point charges are now placed in the same positions in a uniform

external electric field ﬁ, what would be the potential energy of the charge

system in its orientation of unstable equilibrium ?

Justify your answer in each case.
OR
A capacitor of capacitance C, is charged to a potential V, while another capacitor of
capacitance C, is charged to a potential difference V,. The capacitors are now

disconnected from their respective charging batteries and connected in parallel to each

other.
(a) Find the total energy stored in the two capacitors before they are connected.
(b) Find the total energy stored in the parallel combination of the two capacitors.

(¢) Explain the reason for the difference of energy in parallel combination in

comparison to the total energy before they are connected.

(a) ITIIIF A-C 6 i TR o a1 AT Siferamd a2 ariar sfkaand s foemo gH
° fore 7 Eiifere |

(b) TH AC & & I Fereft RC 2ioft aftay =1 %eit 3@ Eifew |

(c) ra ferelt IR X o i W 220 V Semerd afeedt STSRIER ht STl 8 af 3T 0.25A

T ST Bl 8, it sheft & STIEge siceat & 2 Y ve= Al & | o eh
Fieedt I forelt 1= Yford Y o Rati ot 31rger foert ST 2, o 9| € senfEd
BIef B T 379 Tg I dieedT shl € el & BT 2 |

(i) Il X 3R Y & T fafaw |

(i) 3= feufa o uftaer & yenfea amr aitesfora Hifve e &t Sicea st X e Y &
Syoft TS R SIS foRaT ST B |

JYT
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(2)
(b)
(©)
(d)

(2)

(b)
(c)

(b)
(©)
(d)

fepet ST o1 i firgr forfag |
Tereft TamhTHR <t gara <ht aftum fetfgu |
feregi <1 ! 1 Seoi@ HIFTT 71 Ferefl TTHBTHT 6t c&TdT FH H T § |

gfe frfa wfata 440 Q 7, @ 220 V #5122 V ¥ gfEfda @ 9 90% <&rdr &
TRt ST ShT STfieh pueeht § venfad e uftesfora it |

Draw graphs showing the variations of inductive reactance and capacitive

reactance with frequency of the applied ac source.

Draw the phasor diagram for a series RC circuit connected to an ac source.

An alternating voltage of 220 V is applied across a device X, a current of 0.25 A
flows, which lag behind the applied voltage in phase by % radian. If the same

voltage is applied across another device Y, the same current flows but now it is

in phase with the applied voltage.
(1) Name the devices X and Y.

(i) Calculate the current flowing in the circuit when the same voltage is
applied across the series combination of X and Y.

OR
State the principle of working of a transformer.
Define efficiency of a transformer.
State any two factors that reduce the efficiency of a transformer.

Calculate the current drawn by the primary of a 90% efficient transformer which

steps down 220 V to 22 V, if the output resistance is 440 Q.

16
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