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YT 397 1T & | 3G Fo7-99 § FT 26 THT & |

3G J97-97 & 5 YT & : @V 3, @V §, GUS &, TS ¢ N GUS T |

GUS A5 T3, J9b FT1 HFE | @S TLE5 Jo78, JAH 2 AFHE |
GUETH 12 J97 8, J9% $3 HFH & | @S T H 4 37% BT U JoIreIRa Jo7
BINGETHY Jo7 8 Jdb 5 FFH 8 /

J97-97 § THT W FI5 fdHey 781 8 | agifa, 3@ 7l arct vk I97 7, T bl
grel Uk Jv7 7 3N qia 37h] et di1 FoA 7 Rk wIT JGIT 1997 T 8
08 Jo1 7 371961 13T T =T § G @acr Uk F9T & HAT 8 |

TET TTvIH Fl 3T [T Gifaes [HIaisl & T &1 37T F aFd 8 :
c=3x10%m/s
h =663 x 10734 Js
e=16x10"1°C
n,=4nx 107 Tm A™?
g, =8-854 x 10712 C2N1m™2
1

4re
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¢ 1 GeIHH = 1-675 x 1027 kg
Il T gMH = 1-673 x 10727 kg
JAETIG! T = 6-023 x 1023 ufd 7 Hiet
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General Instructions :

(i)

(ii)

(i11)

(iv)

(v)

55/2/B

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=3x10% m/s

h =663 x 10734 Js

e=16x10"1°C

U, = 4m x 107" Tm Al

g, =8-854 x 10712 C2N1m™2
1

4re
o

=9 x10° N m? C2

m, = 9-1x 1073 kg
Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 10727 kg

Avogadro’s number = 6-023 x 10?3

Boltzmann constant = 1-38 x 10723 JK!

per gram mole
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Qus A
SECTION A
g1d % &l SiaUee i SLE. T % @ U H, g8 4iishH § SR TR ared
(TET=R) 3FY T ST 1T 3 | gF genedi B I -V a5k (UT%h) <1 AGT g T
2 | ST ¥ AT T Jfaliegen] & Tl AIeH i et siar g M =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—
T g 3TTemT +Q Torell =Teieh o3 o uTH TEord 8 | 36 AT™T e <t I3
S @ [@TeT *1 FAR@ HINT |
A point charge +Q is placed in the vicinity of a conducting surface. Trace
the field lines between the charge and the conducting surface.
Teh &1 ATYd hivl & foTQ, 2 ATeml A a1 B | ST9eidd hivl ShAST: 25° AT 35°
g | form Hiead © WeRreT <l =T gE WTEAW hi ol H A B 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 ?
Tore TR SaEe § oS E &1 TehH fafEu |
Write the function of a transducer in communication system.
gofl LCR IR H 371G o TUTAT e UG ehl TRUTHT ST | $HehT TH. TS,
(S.I.) HT 1 3 ?

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



Qs d
SECTION B

6.  Jfc gESoH Y] i fian arawen § el —13-6 eV B, a1 fam qen fgd=
I sttt § ekl fas qen feafas i 3ma hifsre | 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.

7. Toret wwaTg Frepivia wi= % o0 ot stufaa sk <l T foRtor fSsm & Wi,
5w 1 SUR @1 o JETR T (E=RT) Rd! B | 39 T & o ervedd
I 1 HF T4 hifore | fear 8 wig o 559 & uared o1 suadaes = /3. 2
A
Hid o Th WA 8 1 AT 1-5 8 | FHh! HIhd g 20 cm B |
T UH WIS H W@ T 2 e 19 1465 @ | 30 < 1 Hishd gl §a

T | 35 9 I Tohdd 19T & ATEY § W@ WE foh T8 @ THdA hid
&1 3fie (=meX) 6t wifq sTaar =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 /3.

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 ?

8. Tl I W qur 9 ‘e aur faftRi # 9g (@) FifSe | g=wer i
W T a9 40 MHz G>1 deh & 991 g 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 ?
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9. e U favenrdt (WRfEer) afwmy #, y-fage fag X W W g ?
wrv dfed fafae o aqem forg el ot gm s
(a) 3 @l =l Sl NG T@d gY Tl R %I a¢1 e S
(b) R fBR W@ gu gfediy S &1 we1 fear @ |

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.

10. TEGISH WA hI FEqH Ifewel H UiGRAT #d g fREl Soidga 8 g
T el qUTeed o1 HH 1d hifoie | (T T 8 E, = — (13-6/n2) eV a1 &R
=, = 053 A) | T Sl qlieed fopa yepw uftafda gmm, w1« soierela vem
IS ITaE | & ?

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 ?

55/2/B 6



T us |
SECTION C

11. T 3cESeh S (WA.Z.EL) e a9ar 8 ? 3Hehl Ay &I 989 o
fofae | wearma e wif arudiea foggq sieti st g | 3 (LED &) I8
T ge oy fafeu | 3

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.

12. 3T OgAd (T.TH.) Hehd T hid o ol Teh TA HIGAD ol sclich ARG
ERIE
12 V T3ReR dieear &l Tk a8k all k1 I9INT fohHl Hex-Hehd o JENUT o foT
fRaT SITAT 8 | HIgcAsh ohd ohl f3TER dleedl 1 HM fohad1 BFT =fET arfes
HIgTH Aehieh ol HH 75% & ? 3

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% ?

13. (a) 3fC ATHR & oo Fidd YN T 3T aTel T I Teh Tiliss grRI <@l
ST 37T TIoRiss ol YHMET ST, O <@ ¢ YhTST hi il sedl qei
Tl Wl g | 39 YU hl AT 7, 39 TeAT % [T ISR qA
TICEIeH1/I5hY Sl IUIYH TG hi TERAT § JUH HIfT |

(b) € TuIise for foreh uresfl mream @& wwafda Tepmer 8 yfed & o § |
309 E & 9 I Fead HIfT | 3

(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.
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14. (a) 3T 7 THL (ac.) €A & IS U FopE I L # 39qH () 3ft|a
St T T I BT R |
(b) ot ooft wa.em. (L.R.) ufme #, X, = R 3T ufuy = SRE-10Teh
HE P, @ | 99 39 9N9Y o A0isRA H 9Ta C 1 T UET 941G S0
fean sman 2, & X, = X, @, @ NIRRT % 7F P, & A @ |
P,/ P, "M %! T T |

(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,.

15. forelt =metes <t faga wfatrassar <t afvame dfsw
fremifera gameti & q % Ty gfciuskdr & gfEdT @ g & fow et
(IT%) ST
(a) b =T o feg
(b) T NEATAS & foIQ
Ty § Ty T foh ITfE AT & EgR W T HI, A T8 b T
Tcd qT fasnfa et o ugl § hY W ST Gehdl B |

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.

16. TR & Bl fa # “faferwon <t dfisrar’ e st afewmn i |
fopell fSU T 9Tg o §9 TR ¥ W, 100 W IR (AGRA) | | 2270 A
quTeed & e fafeor smafaa g 8 | afe e fava — 1.3 v &, at 3§
gTq T B B TG BT | IS 39 TH™ A T Th ook I 3cqd, 3=
AT (~ 10° Wm™2) a7 6300 A TUICEH T oATd Iehl1 4fdd &1, dl 39 o
<l Frgfshan (Teai—d) = gl ?

HAAT

55/2/B 8



foegq-graehia fafeRtont o WicH fo 1 ST Hieh M T TehI-faeq
TR S5 | GeY H oAt Hifee foh I afier foh yehr wehrer-faeg
THTE o FHt Y&T0Ti T TR HLAT 3 | 3

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.

17. (a) Tfafea foga-grasha fafen 4 & fraeh! safy st aft 4 A 7
et fafeRtol, e (X) foRtel, gem-aw
(b) AT Y T Toh foegq-graehia quT § S a1 ol g & ?

(© U SR (TE) § Geo g e faga-grehE @ %
Fal Tcd o folu Teh =tk fofEu | 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.
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18.

19.

20.

55/2/B

gfcgraehia Qe JFFh qgrelt o e =R g & fou greehia & g
Hifeu (sM1s) |
3 3 THR b UGYl % JEEeh FAER H A< Hl UM o T Th WA

TRt EfT |

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.

p-n FY T4 % A BH TS &1 AEaqUl AThATSTT hl ITYh TG hl FETdl
¥ T8 HINT | o7d: 399 BT &7 qen Ufehr-fawa agi i aieiya Sife |

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.

10 pF @1 20 pF aifar & € 9a1ia 6 V 6l 9t @ Jofisha § 9 § | genfi
% quiq: STATTE g W, g1 Genft i widi (dfgerren) & sa & weagds K
F TG (Ug) W@ T S 2 | wie (93) WA ¥ fefafgs o guma
T

(a) GGl § Gfea - el T

(b) Qi Henfal W STa ®

(c) WYl hiI Wil o o= favara ™

319 TR <l gfse HRoT for@emt HIfST |

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.
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21. forelt Usantfaea uared & T <t Udeaar (@fshaar) i aform ST | sEeRn
TE.37 (S.L) " fafen |
20 W % qvErq fRet Usatfaca uard &% wH AU i WfFeaar 10,000 &=
(foreeq) ufd TR B | 3TTRl 10 ©di o 9¥aTq g&ehl Ufaeaar (Hfshadr) &H
Bt 5,000 & (foeres) ufd dhve @ St 8 | 39 A7 h 7oy qen
YRty Ufeeaar (Ffsharar) Fma i | 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.

22. f=fafga & 39w dfve . 3
(a) g & v 4 yas feae (oY) @ faadw, safasr 9 & fovm yer
grafad 8 ?

(b) e g oo forell |id @ 31Td g Wbt o W H U 9gd Blel JAhR
a0y @ fean S, @ ey hi WO % heg § U YSH (SHehlel)
ot} (wafe) fomms &t & 1 wwigmse, 1 |

(c) Torell gewesfl shi fawe &war (i) Th Tohr™T <hl qUIeed e (ii) a%q el
HAHGYIHh A o e TIH AW T he FR Tt 2 2

Answer the following :

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

(b)  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.

(c) 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 ?

55/2/B 11 P.T.O.
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Qus 3T
SECTION D

RN o TGS I Ik SiFX H 3T A& o1 MRI (Freehid TG
gfcfers) srefierr (vh) stam 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
H W IG ol 0 P2 ¢ @ | 39 THR AT A A TS I 39 R
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
Ecill

39 TH W A1enia freferfaa 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
foret TiefT (3TaS = 1.6 x 10710 C) W Frarh & gRI STRITUA &1 Fehel
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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Qus g
SECTION E

24. (a) U T IR RT |

(b) BEIH o G % ST g fefaRga aifefai § aam sl whid
i 2 o foTu TG sAT3T, S1e Ueh ATafdd THA T
(i) Toret Stader gdur @ wafda =,
(i) Torell 391 &g @ srvafdd & |

(c) U Tuadd qumy forelt wem areem @ foret wieem d e (F=vT) R T&T
2 | 38 oM & foiu U @ sM13T 3R 358 TA & dad 499 i
oA KT | 5

AT

(a) U Tad cUUl § IHeh AW TSI I 1 Adrdeh ql @il gldafers
a1 B | 39 Ufdfors 1 o1 guiv % foiu weh foRw otR@ sIsT. 3R
38 ITANT § g THRT i Sead HIfT |

(b) SRR 1 T foht0 S fepell forrg P WX S10ERG &ran 2 | 31 AfvEid
R g % AT H P € 12 cm g0 W T ¥ @ a1 1 2 | 78 fopu
99 fopd forg W atfirEfa g, afg o™

(i) 20 cm BIHE g H ITA 4 7,
(i) 16 cm BIHE 3l I IFTdA T8 @ ? 5

(a) Define a wavefront.

(b)  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,
(11) refracted from a convex lens.

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

OR

(a) 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.

55/2/B 13 P.T.O.



(b) 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 ?

25. (a) Torell pecll O Freehi woed iEdq § U faggq-ares ad (3.09.T%.)
39 B ST 8, $Hl hd uiuy ? 3fud M@ i HEEAr ¥ 9uH
FHINT | 38 HS & faga-grah 3o & =M &1 eai@ Fif |

(b) @ 9RIT (FE() H TH 10 cm x 2-5 cm AW 1 JEAAHR I 2 R g&T

5cm‘gGlTao‘r‘ol1TTT=Fr{FB%|Eﬁﬁ%{ﬁq¢wmgl—qq’o\lq?ﬁa§
T, 99 97 v R, TET ARG H T M IFHR §8L o =1 ATl 7
TEEhIT &F G TR oh HHAS o Avedd & |
() Torm gem ® Ifa forgq-ares st o1 WA 3tfYe B 2
(i) Tor® gem W 1 AN | YaTfed 9T 1 A A AT ?

31v I A gfse qeh @fga HIfe |
X X X X x x x x
10 cm
X X X X X X X X
(A — 2:5 cm

5 cm

U< 5 cm

HAAT

(a) SoaTaEdt g/ (TH.) S o fagea fafee |

(b)  HIfhA 3TR@ h! HETIAT | $Hh] HRATCY i SATEAT HIT TAT Hee!
A 3 (UE) foga-aes 9d (3.WH.UH.) & [ T e g
HITT |

(c) Jraehd & H YU il g3 HSoll H Teh =5 ohl MY H Icqa e
foga-ae® 9@ (3.W.T%.) i Ypid &l H o faw wh syawen o
ST |

55/2/B 14



26.

55/2/B

(a)

(b)

(a)
(b)

(c)

(a)

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.

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.

W%@w%ﬂaws%lﬁﬁﬁﬁm % THEAH
forga-am o foor 3 | sueht feufas oot & o weh =ik ogeaa hifa |
foga & affa=me =1 w@ i afs 7@ () ol ggem 7 &,
(ii) 3Tl Tge | 7 |
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(b)

(a)
(b)

(c)

(a)

(b)

(a)
(b)

(c)

55/2/B

IR @ 1 q fgyal o ITawn % g o AITE I g TR |

a >< a

+q _2q +q

.......... P

r >
$1 AT < g % & W 0w forg P o forg, 3@ehl gt r W e
=1 F9viar & fu e =ueieh gt hifse I1fe ¢ >> a.

YT

forerq weterm <t aftamn €fSTe | ggeRt wh. ST, (S.1.) A fafaw |

T3E w6 39 @ foref} aMTeRR avg ® diteg (Sg) forell fomg smmem

% SRV I FTE T A TG hifeTe, A STasr 1 79 ‘g 991 51
‘@7 |

gzt foh foreft weramm STafsd e-a avde =met (3fie) & +rur, 3ud

x gl W feord fopeht formg W TorgIq-&1 1 A x T8 3R 81 shea |

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.

-< a > a > 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
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.
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