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TTAT=T 3397 :
G) @t goT IAar & | 57 J97-77 § F7T 26 FT & |
(i) SHYH-Y7 &5 YT & : GUS 37, @S &, GUS &, TS & 3K @S J |
(i) GEHTETTE, JAP F1 JFHE | TETHS5 Jo7 8, TAB 52 3B E |
GUEHFH 12 T &, T% &3 3% & | G T H 4 3% F % ToaTeIRT o7
BN GETT3 Fo7 8, T9% &5 IH E |
(iv) ¥¥7-97 § GG W FI3 [dHey 781 & | a9y, 3 371 ara v 397 4, o7 37b]
FIGT Tb J97 7 3N g 7Hl qret dil JeA @ ST=aRkes TIT G 19T T 8
8F Fol 7 379! 13T T 7T § G et Th I97 & FAT 8 |
(v) T8 SEIIF & Y HEfcigad Wifasw [adial & qrl &7 3991 # qhd & -
c=3x10%m/s
h =663 x 1072 Js
e=16x10"1°C
n,=4nx 107 Tm A™?
g, =8-854 x 10712 C2N1 m2

1
4re
(o]

=9x 10° N m?2C?2

m, = 9-1 x 103 kg

L T goqH M = 1-675 x 10727 kg

I T GodHM = 1-673 x 10727 kg
TG T = 6-023 x 1023 gfd 7w Hie
Siegad™ e = 1-38 x 10723 JK!

General Instructions :
(1) All questions are compulsory. There are 26 questions in all.

(it)  This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.
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(iii)

(iv)

(v)

55/1/B 3 P.T.O.

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=3x10%m/s

h =663 x 10734 Js

e=16x10"1°C

n,=4nx 107 Tm A~

g, =8-854 x 10712 C2 N1 m™2
1

4re
0

=9 x10° N m? C2

m, = 9-1 x 103 kg

Mass of neutron = 1-675 x 102" kg

Mass of proton = 1-673 x 1072 kg

Avogadro’s number = 6-023 x 1022 per gram mole

Boltzmann constant = 1-38 x 10723 JK!

Qs A
SECTION A

goft LCR URUY § 7ATE & TUral ek g shl TRTST €IfST | SHehT TH. TS,
(S.1.) Wk 1 3 ?

Define the term ‘quality factor’ of resonance in series LCR circuit. What
is its S.I. unit ?

TRl TR SIaET § ESEX & ThH fafau |

Write the function of a transducer in communication system.



3. U farg srem +Q forelt =metes qo3 o e oo 2 | 39 HTEw qen =i 78S
= & Y@t i @ Hif |

A point charge +Q is placed in the vicinity of a conducting surface. Trace
the field lines between the charge and the conducting surface.

4. TH & A HI0 h T, Q AEAE A AT B H IS 10T HAN: 25° AT 35°
3 | Tor| HTEa § WeRTeT <l T qEL HeAW hi GO H A @ 2

For the same angle of incidence, the angle of refraction in two media A
and B are 25° and 35° respectively. In which medium is the speed of light
less ?

5.  1q % gl Sfaugeni ol SLEH. T % & 8, T8 2iishH § SR TR 9red
(TET=R) 3FY T SIST ST 3 | g1 g¥nsT B I -V a5k (UTh) 1 AGT ST T
2 | ST -1 I Taligehl o UL TS i TERId Hidl 8 IR =i 2

A

V—

Two metallic resistors are connected first in series and then in parallel
across a d.c. supply. Plot of I — V graph is shown for the two cases. Which
one represents a parallel combination of the resistors and why ?

A

V—
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Qs d
SECTION B

6. TorHl TueTg BRI id o fsH W SAHiad Fehr 6l T for 5w o e,
firsw i 3ngm W1 % U= T (TR0 Rt 3 | 39 T & fote eterds
I T HF T4 hitore | fear = 8 g & 559 & uard o1 suadaies = /3. 2

AT

Hid o Th I ¥ 1 AR 1-5 8 | FHeh! Bk g 20 cm B | 3
T T WIEAH H T@1 T 2 e sTuadaie 1465 @ | 36 o 1 Hiehd glf §1a
HITT | 30 <9 ! fhaq AUadTeh & WIegw T W1 9¢ foh I8 <9 9uad i
&1 3fie (=TeX) 6t wifa sgasr =X ? 2

A ray of light incident on an equilateral glass prism propagates parallel
to the base line of the prism inside it. Find the angle of incidence of this
ray. Given refractive index of material of glass prism is J3.

OR

A biconvex lens of glass of refractive index 1:5 having focal length 20 cm
is placed in a medium of refractive index 1:65. Find its focal length. What
should be the value of the refractive index of the medium in which the
lens should be placed so that it acts as a plane sheet of glass ?

7. TEGSA GO S W SEEm H qiGRAY id g0 fREl soidge 8 "G
T St qUTeed 1 AF Fia e | (g w1 8 E, = — (13-6/n2) eV a91 IR
B r, = 053 A) | g Sl qleed fohm yehR uftafaa grm, e Soiee g™
3 3raEer | & 2 2

Determine the value of the de Broglie wavelength associated
with the electron orbiting in the ground state of hydrogen atom (Given
E =- (13-6/n2) eV and Bohr radius r, =053 A). How will the de Broglie
wavelength change when it is in the first excited state ?

8.  Jfc gESoH Y] i fian ar@wen § el —13-6 eV &, a1 fam qen fgd=
IIfoTd AL H 3Gh! Tt qen fedfast o1 3 shifre | 2

Given the value of the ground state energy of hydrogen atom as
—-13:6 eV, find out its kinetic and potential energy in the ground and
second excited states.
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9. T Hl AWM T T ‘e aur e # 9g (3=R) i | F=rer H
=W qa fafyr 40 MHz st @ € o= €ifia g 2

Distinguish between ‘sky wave’ and ‘space wave’ modes of propagation.

Why is the sky wave mode of propagation restricted to frequencies upto
40 MHz ?

10. T U favamd (qefmEer) ofwy #, yofadd fag X W we g ?
R Gfzd fafaw foe a=qen foamg wal TamT=afa g e

(a) 3= |l el i FIRERId Wd gL Tfig R &1 e e I
(b) R B8R W@ gu gfedy S &1 e feam wm |

In the potentiometer circuit shown, the null point is at X. State with
reason, where the balance point will be shifted when

(a) resistance R is increased, keeping all other parameters unchanged;

(b)  resistance S is increased, keeping R constant.
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T us |
SECTION C

11. 10 pF @1 20 pF 9@ o g 941 6 V i 9t & Jviishy | I § | gartai
% quid: TEfTd 8 W, GHI 9uTiG i @il (afgehrsti) < &9 § qagars K
H TG (Ug) W@ o S 2 | w9 (v8) WA ¥ fefafed o guE
TS
(a) UGl § Gfa Toed-&a e T
(b) ST HeTiE W AN W
(¢) gl $l =i & s fawaR ®
39 I hT gfee Hror Tt Hifsre | 3
Two capacitors of capacitance 10 uF and 20 pF are connected in series
with a 6 V battery. After the capacitors are fully charged, a slab of

dielectric constant (K) is inserted between the plates of the two
capacitors. How will the following be affected after the slab is

introduced :
(a)  the electric field energy stored in the capacitors
(b)  the charges on the two capacitors

(c) the potential difference between the plates of the capacitors

Justify your answer.

12. el eamefaea aared o 7 <A1 Ufaeaan (dfshararn) i aiamST dRNT | 39
TE.37T8 (S.1) W fafen |
20 =i < qvETq foRE USANfFT qgrd o Tk A S UfFeaar 10,000 &
(ferere) ofd Behvg B | STl 10 =@t o UveTd gHeh! Ufekeaar (Wishaar)
Bt 5,000 & (faeres) ufq dhve ® At 8 | 38 A7 I Ty qen
TRiEYe Ufdeaan (Ffshaar) @ Hif | 3

Define the activity of a radioactive sample. Write its S.I. unit.

A radioactive sample has activity of 10,000 disintegrations per second
(dps) after 20 hours. After next 10 hours its activity reduces to 5,000 dps.
Find out its half life and initial activity.
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13.

14.

55/1/B

o o

(Al

(a)

(b)

(c)

ARgd o I ST

fo ol v 4 gds feere () @ faada, safaeto 9 @ form v
graf-ed 7 ?

Ife @ feud forel |id | 371d BT Yehr™1 & WA H T 95 BT AR
a0y @ fean S, @ Tty H WSS & g H Teh YW (IHhI)
focft (wufe) fomré o 2 | wmemsy, = |

Terelt qemasft sl favweT &mar (i) T Tehm= <hl qUICEA Qe (i) I%g ao
GRS TE % de TH e W R R Rt B 2

Answer the following :

(a)

(b)

(c)

In what way is diffraction from each slit related to the interference
pattern in a double slit experiment ?

When a tiny circular obstacle is placed in the path of light from a
distant source, a bright spot is seen at the centre of the shadow of
the obstacle. Explain, why.

How does the resolving power of a microscope depend on (i) the
wavelength of the light used and (ii) the medium used between the
object and the objective lens ?

RT3l o Bier fa # “Taferon i disrar’ ug <t uftamst € |

forelt feu 7@ o1g %S9 TR A W, 100 W URE (AERA) | | 2270 A
qaTeed & queET fafeRtor etfaa g 2 | afe e fawa - 1.3 v &, @ 3|
gTq 1 B B 1A T | A 30 TH™ HA W Th ool § 394, 3=
T (~ 105 Wm™2) @1 6300 A qUTC w1 AT JehI9T ATUa &, a 39 9

1 Irgfshan (Xedi=) = B 2

AT

forpq-greehi fafeRtont & Rie a9 1 STAN ek IMMEEM 1 TehTRI-Taq
Hfiehtur SFTET | WaY § Sme hifre o a8 gefiet fohd gehR gehrr-faggq
SIS o FHT YEUT T TSR HLAT 2 |



Define the term ‘intensity of radiation’ in photon picture of light.

Ultraviolet light of wavelength 2270 A from 100 W mercury source
irradiates a photo cell made of a given metal. If the stopping potential is
—1-3V, estimate the work function of the metal. How would the photo
cell respond to a high intensity (~ 10°Wm™2) red light of wavelength
6300 A produced by a laser ?

OR

Set up Einstein’s photoelectric equation using the photon picture of
electromagnetic radiation. Explain briefly how this equation accounts for

all the observations in the photoelectric effect.

15. (a) Tfafed foega-geda fafwmn & @ froeht smafa o= aoft & +m #
s fafeRtel, T (X) foRtel, qam-adi
(b) 39 HT ot fop forega-graehia at § ot dom Gam it 2 2

(¢ U AN (WE) § T KAl g3 FRHl fogd-geahE adn +
Sl T o T Teh =eieh Al | 3

(a)  Which one of the following electromagnetic radiations has least
frequency :

UV radiations, X-rays, Microwaves

(b)  How do you show that electromagnetic waves carry energy and
momentum ?

(c) Write the expression for the energy density of an electromagnetic
wave propagating in free space.

16. Ufqgraehi AT STIIFhIT TgIdl o o9 =X GuIH o T Fraehid & @MU
S (ssT) |
T Y YHR h IS % EhT SRR § A bl HHIH * [T TH WA
TSR] ST | 3

Draw the magnetic field lines distinguishing between diamagnetic and

paramagnetic materials.

Give a simple explanation to account for the difference in the magnetic
behaviour of these materials.
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17.

18.

19.

20.

55/1/B

p-n Y S o G BH a1t & HgwaqUl UfshATeT i IuYwh TR@ shi g
¥ T8 HINT | 370: 399 BT &7 qe Ufehl-fawa ugi s gimiya i |

Explain, with the help of suitable diagram, the two important processes
that occur during the formation of p-n junction. Hence define the terms :

depletion region and barrier potential.

YIS Ichsih SIS (TA.Z.E.) hd &9a1 8 ? 38eh! Sifalg @ d&q A
foafae | wearma e wifs qudied foggg seat <t gern | $9% (LED &) 18
3 g oy fafau |

How is a light emitting diode fabricated ? Briefly state its working. Write

any two important advantages of LEDs over the conventional

incandescent low power lamps.

Y ATGTd (T.UH.) Hehd T i o 0L Tsh TS HIGAS ol sclich NG
T |

12 V T3ReR Sieear <l Tk d1Eesh all 1 I9ANT forH] Hel-Hehd o JENUT o fIT
fRaT SITAT 8 | AT ohd ohl fITER dleedl 1 HM fohadT BFT =MfET drfeh
TG YT &1 AH 75% B ?

Draw a block diagram of a simple modulator for obtaining amplitude
modulated signal.

A carrier wave of peak voltage 12 V is used to transmit a message signal.
What should be the peak voltage of the modulating signal in order to
have a modulation index of 75% ?

(a) Ife RN o To= Al W H A el T i Teh Teiliss grl <@l
ST 3R Yieiiss i JHRT AW, df @ T YA hl digal Sedl an
Tedt Wl g | 39 YU il @A 7, 39 FSAT o ¢ IAER qA
GREIET/I5hH T I TG ! HEEAl | 9Ui I |

(b) ¥ Tsy fop Tt Umeff mem & wrafda g & gfaa 2 Smar 2 |
Y S S W I FYoud Hfv |
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(a)  The light from a clear blue portion of the sky shows a rise and fall
of intensity when viewed through a polaroid which is rotated.
Describe, with the help of a suitable diagram, the basic
phenomenon/process which occurs to explain this observation.

(b) Show how light reflected from a transparent medium gets
polarised. Hence deduce Brewster’s law.

21. (a) ST T THL. (a.c.) A & I 7Y TR I L | 394w () 3ft|d
St T OH I BT B |
(b)  Torefl 20t TA.3TR. (L.R.) 99 ¥, X; = R 3R 49 & AR I
HH P, & | 99 39 99y o AfsRd H 91iar C 1 T UET GUTE SIS
fen s g, S X, = X B, @ IREIO0 1 AW P, B Sl @ |
P,/ P, T I 1d HIT | 3

(a)  Show that the average power consumed in an inductor L connected
to an a.c. source is zero.

(b)  In a series LR circuit, X; = R and the power factor of the circuit is
P,. When a capacitor with capacitance C such that X = X;, is put

in series, the power factor becomes P,. Find out P,/ P,.

22. forelt aTere i foregq aferiererar st aftamsr G |
feifera gamett § @ % @i gfeliushar & qiEdd ol e % fau e
(IT%) AT
(a) T =Tl b fo1g
(b) TH AYATAD oh OIQ
YT H Ty T b STfE QA1 & EgR W T HI, G ATEhl b HEAT
Tcd adn fasnfa et < 9gi °§ HY U ST Hehal ® | 3

Define the electric resistivity of a conductor.

Plot a graph showing the variation of resistivity with temperature in the
case of a (a) conductor, (b) semiconductor.

Briefly explain, how the difference in the behaviour of the two can be
explained in terms of number density of charge carriers and relaxation
time.
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23.
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Qus 3T
SECTION D

RN o TGS I Ik SiFX H 3T A& o1 MRI (Freehid TG
gfcfers) srefier (Th) ta™ 1 gere fean | 3% a8 wher qgm @ &ik
3 39 91 | TR et sHam T =med o |

g AR MM A 38 IR | {94 YRR o AT hl TERIT ot 3T St ¥ o1
HH W IG ol 0 P2 ¢ @ | 39 THR AT A A TS Bl 3H WA
foTe Tsft st fora, aTfer STt ol 3ok AfEseh <hl RN o R H HYfIA SRR
e | | 38 900 € S Sl 3R AN 3(ud &1 § HH H §gd HRI
foett |

39 TH W A1eTia freferfad gei o I e
(a)  STT9ehI TF | AT, I&eh THAR qAT Sl GRT fohd oAl T SGeA Tt
™ ?

(b) 39 fo=R & MRI wieq0 & a4 |27 g4 1 &1 R Bl Hehd] g ?

(c) 98 AMd gC f MRI & fQ Sy Frechi@ &7 &1 91 0-1 T o1, 389
fopelt et (3TMaW = 1-6 x 10710 C) W Frarehia & gRI AR & Hehl
A I HT AfhAH qAT FEAH HE R G, ARG Weld 10* m/s
EISE R

Asha’s uncle was advised by his doctor to have an MRI (magnetic
resonance imaging) scan of his brain. Her uncle felt that it was too
expensive and wanted to postpone it.

When Asha learnt about this, she took the help of her family and when
she approached the doctor, he also offered a substantial discount. She
thus convinced her uncle to undergo the test to enable the doctor to know
the condition of his brain. The resulting information greatly helped his
doctor to treat him properly.

Based on the above paragraph, answer the following questions :

(a) What according to you are the values displayed by Asha, her
family and the doctor ?

(b) What in your view could be the reason for MRI test to be so
expensive ?

(c) Assuming that MRI test was performed using a magnetic field of
0-1 T, find the maximum and minimum values of the force that the
magnetic field could exert on a proton (charge = 1:6 x 10719 C) that
was moving with a speed of 10% m/s.
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24.
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(a)

(b)

(a)
(b)

(c)

(a)

(b)

Qus g
SECTION E

et foga &1 foga st p R |Ta’ﬁ;’%:l,aﬁ)aﬂam % THEHH
faga-am o oo 7 | saeht foufaw oot & fofe weh =ierh sgcm hifs |
foga o sAfifo=ma =l wra Hiw o 7@ () wEl @geq J &,
(ii) SRl Tqe | & |

75t @ # < feydi & masl % g8 % rfifa—ma 1 guiar @ R |

a 7S a 7

+q _2q +q

¥ AT % =g % 31& T Ed ws fog P o forg, 3@t gt r W fava
1 ¥ o T T e T ShiE 3G 1 >> a. 5

HYAT

Torerq werer <Y afmer @fsre | gEeRT v eTE. (S.1) Amek fafaw |

TRY o o 3w | fopelt wMeRR avg § afteg (awg) fordll fomg omaw

% HRUT TIgq FeTe 1 T TG Shifore, A STasT 1 7 g q9n =4 6
HﬁT‘a’%l

Tzt fop foreft weramm Stafsd e-a avde =met (3fie) &+, 3ud

x gl W feord fopelt formg W forgga- o1 A x T fsf 21 st | 5

Derive the expression for the potential energy of an electric dipole

: - : : : =
of dipole moment p placed in a uniform electric field E .

Find out the orientation of the dipole when it is in (i) stable
equilibrium, (ii) unstable equilibrium.

Figure shows a configuration of the charge array of two dipoles.

. . ® ciiennns P
+q -2q +q
< r >

Obtain the expression for the dependence of potential on r for
r >> a for a point P on the axis of this array of charges.

OR

13 P.T.O.
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(a)
(b)

(c)

(a)
(b)

(c)

(a)

(b)

(a)
(b)

(c)

Define electric flux. Write its S.I. unit.

Using Gauss’s law, obtain the electric flux due to a point charge ‘q’
enclosed in a cube of side ‘a’.

Show that the electric field due to a uniformly charged infinite
plane sheet at any point distant x from it, is independent of x.

T <t afersr S |

BT o g & WM gy fefaRaa aftfedrfan & atm sl wehid
! TN o U G sHEY, 9 Tk Afad THad Uy

() Terdt 3Tadet edur & guEfdad &,

(i) et 3Ot <| | Uafdd & |

T guad auTy foRe Te aerm O fover wrerw § o (FRRn) R @
2 | 38 Wi & folu us M@ 13T o 368 Wd & 39edad FEH
G iy |

HYAT

T aad gUUl | 35 A W 9% I drdiash a9l TEred Tffars
a1 g | 39 fdfers 1§91 guiF o o e Rt oT@ sMme 37
3G ITANT | g TRl i Scdd HIfT |

TR 1 T fopto ot fepeft formg P ot safiefia gran @ | 1@ stfvrefa
fopCo1 41 o WA | P € 12 cm gl W U oi® @ e S 8 | 7@ fopt
9w fore fomg w srfirafa g, afg <=

() 20 cm HIHH gl I 3T A9 2,

(ii) 16 cm HIHH gl HT FaqA T 7 ?

Define a wavefront.

Using Huygens’ principle, draw the diagrams to show the nature of
the wavefronts when an incident plane wavefront gets

(1)  reflected from a concave mirror,
(i1) refracted from a convex lens.

Draw a diagram showing the propagation of a plane wavefront
from denser to a rarer medium and verify Snell’s law of refraction.

OR

14



26.
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(a)

(b)

(a)

(b)

(a)
(b)

A concave mirror produces a real and magnified image of an object
kept in front of it. Draw a ray diagram to show the image
formation and use it to derive the mirror equation.

A beam of light converges at a point P. Now a lens is placed in the
path of the convergent beam 12 cm from P. At what point does the
beam converge if the lens is

(1) a convex lens of focal length 20 cm,
(i1)  a concave lens of focal length 16 cm ?

TR eclt § Fraehia Fored qiEdd § 394 foEd-ates od (3.09.T%. )
3T B AT 8§, IHR hE U ? 3Ifd @ hl HEEAT ¥ auH
HIfTT | 398 B o fogq-grasa 3w & o #1 Seo@ HIT |

31 OTRIl (S1) H TH 10 cm x 2-5 cm 3T 1 AR 9 & 3 gaU
5 cm WS T SRR U 8 | 3 gHI ol fohell ThaaH Jrachi &= B
T, 99 9T v R, TE1 IR@ H W M AFER §eL o AR AT 7 |
TEEhIT & G TR oh HHAe o avead & |

() Torm gem ® Ifa forq-ares st o1 WA 3tfee Bm 2

(i) fore <um W <1 ATl § YETiEd 9T 1 A SH g 2

3T I I gfse qeh dfgd hIfT |
X X X X X X X X
10 cm
X X X X X X X X
ve—— 2:5 cm

5 cm
U< 5 cm

AT

Tearerdt g (TE. ) S s firgea fafag |
ATfehd TG I TERIAT & 3Heh! HIRATAY I AR HIT qem FHeeft

4 Iae (W) foga-aes 9d (3.UH.TH.) & U Uh =9 9T
HIT |

15 P.T.O.



55/1/B

(c)

(a)

(b)

(a)
(b)

(c)

I & H U T g3 ol H Ueh Tk hi AT H Icqd TeArad|
foga-ae® 9@ (3.W.T%.) i Ypid &l H o AU wh syaen fo
ERIEN

Describe, with the help of a suitable diagram, how one can
demonstrate that emf can be induced in a coil due to the change of
magnetic flux. Hence state Faraday’s law of electromagnetic
induction.

Two loops, one rectangular of dimensions 10 cm x 2-5 ¢cm and
second of square shape of side 5 cm are moved out of a uniform
magnetic field _B> perpendicular to the planes of the loops with
equal velocity v as is shown in the figure.

(1) In which case will the emf induced be more ?

(i1))  In which case will the current flowing through the two loops

be less ?

Justify your answer.

10 cm
X X X X X X X X
U< 2-5 cm
X X X X X X X X
5 cm
X X X X X X X X
U< 5 em|

OR
State the principle of an a.c. generator.

Explain briefly, with the help of labelled diagram, its working and
obtain the expression for the emf generated in the coil.

Draw a schematic diagram showing the nature of the alternating
emf generated by the rotating coil in the magnetic field during one
cycle.
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