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AT [A597 :

(i) @ I S7HarE & | 39 F97-97 H T 27 T8 |

(i) 3T Y97-99 & AR YT 3 : GV 37, VS &, TGUS & 3K @S 7 |

(iii) @Y 3 H gier 397 8, Y & Uk 37 & | @S § H @Id J97 &, YI% & gt 3%
/) @E g aRgyo7 8 Y% & @T3% & | @8 T H @7 &, 9% &
gier 37 & |

(iv) ¥¥7-97 4 GHF W FI3 45T 787 &8 | a9, v 37% i g 341 7, JT 371 arct
YT 1337 797 & | 08 99T H 37791 130 7T 997 § & a7 Uk Yo & HAT 8 |

(v) 8T JEIIH Fl, AT [FEleaiad Yifas [adaiel & Gl ST ST # Ghd 8 :

c=3x108m/s

h =663 x 10734 Js
e=16x1019C

Ho = 47 x 107 TmAg\\Q

80_8854><10_12 L2

=9 x @Nm &
4T|:8

gL T GEIHM (m),) = 9-1 x 103! kg

=g I GEHH = 1-675 x 10727 kg

Tei 1 geqqH = 1-673 x 10727 kg
SISl T&AT = 6-023 x 1023 gfd umw #ia
SiegeH f=am = 1-38 x 10723 JK !

General Instructions :
(1) All questions are compulsory. There are 27 questions in all.

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

(iit)  Section A contains five questions of one mark each, Section B contains seven
questions of two marks each, Section C contains twelve questions of three
marks each, Section D contains three questions of five marks each.

55/3/2
" Download all NOTES and PAPERS at StudentSuvidha.col


http://studentsuvidha.com/
http://studentsuvidha.com/

00

o

S
(iv)  There is no overall choice. However, an internal choice(s) has been provided in
two questions of one mark, two questions of two marks, four questions of

three marks and three questions of five marks weightage. You have to
attempt only one of the choices in such questions.

(v) You may use the following values of physical constants wherever necessary :
c=3x10%m/s
h =663 x 10734 Js
e=16x10"1%C
Up=4nx 107 Tm A~

gg=8854x 10712 C2 N1 m2

1 9 _
= 9x 109 Nm? C2
dnz \Q®

Mass of electron (1@% 9-1 x10 3 kg

Mass of neu’cr@@Q 1-675 x 10727 kg

Mass of proton 1:673 x 10~27 kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10723 JK1

Qs A
SECTION A

1. Tt gedt srdemas o fou afatiaesar 3t 9 & = o Eifeu | 1

Draw a plot of resistivity versus temperature for a typical semiconductor.

2. TOR gL H ‘&fivM’ ue hi uitwm 5w | 1

Define the term ‘attenuation’ in communication system.
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faga e sul W @ q wifeaeh Mol A 3 B Th-gHl o ¥ e | 7 | 3@
# ZNT AR I AL B8 P el A o e @18 78 8 | 31 341 Tial ol
Th-gi | Y% Fh DS P Hl 8 QA TR | MA A 3R B W A&
Wehfdl I Bt 2 1

YT

13 difcaes on foret fog@-Teft snam W @ § | foret omafia o +1 w
e o Tehe TRt 9T SIER Tl ol sEfehd ot f&aT w1 B | SEeaehor s
B 3R RUMGRIG B I gL A AW W, e T TN ki, ST T BT 2 310
I & forw swrw dfw | 1

S
Two metallic spheres “and B kept on insulating stands are in contact
with each other. A§%’tively charged rod P is brought near the sphere A
as shown in the figure. The two spheres are separated from each other,
and the rod P is removed. What will be the nature of charges on spheres
AandB?

OR

A metal sphere is kept on an insulating stand. A negatively charged rod
is brought near it, then the sphere is earthed as shown. On removing the
earthing, and taking the negatively charged rod away, what will be the
nature of charge on the sphere ? Give reason for your answer.

i Gr:ound

4
~ Download all NOTES and PAPERS at StudentSuvidha.col


http://studentsuvidha.com/
http://studentsuvidha.com/

’.hIEI'EI:l
30

fopell spTRI-forerd, Icas |, S ofmafaa faferon =it ofgfa gt & St 7,
T BRIEFH 1 SAfehan e Hoit oft g & STt 2 S IR A gfe
SHifsT | 1

In photoelectric emission, when the frequency of incident radiation is
doubled, will the maximum kinetic energy of photoelectrons also be
doubled ? Justify your answer.

5. 34 feufa =1 3g@ i e ot @mefta guelie # gad. smads ame. fo s

gehdr 7 | 1
ST

Ife afaa dTHT TR Bl AT TR ¥ gfaeentyd e fear e, @ et s

& fiom  =maw fo=e s 1 TR forg TR g2 1

State the condition under which a large magnification can be achieved in
an astronomical telescope.

OR

How does the angle of minim deviation of a glass prism vary if the
incident violet light is repla% y red light 7

Q‘G e
@Q SECTION B

6.  Ig qurisy for foreli 391 qdur g o= foreht fomer o1 wfdferes weg snwefi g2 | 2

Show that the image formed by a convex mirror of an object is always
virtual.

7.  TifYEhE gorE s aifieh fagea & e faved hifve | g =1t Iegm
i | 2

Distinguish between nuclear fusion and nuclear fission. Give one
example for each.

fopel grggioM Ty § WIS gl W1 fgdie Safo otasen § R 58w
g 3R fTan sraeen § $Hhed R g | 39 UGKAT H IcAfId quTeedl
U [T HI | 2

An electron in a hydrogen atom in the second excited state jumps to the
first and ground state of the atom. Find the ratio of the wavelengths
emitted during this process.
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10.

11.

W ¢ 3 e AW e % ur YN T o forg s, R SR 4 q 2,
fora 8 | 38 98U & g W fa maw - q W ufomh sa 1 i s
HIfT |

HAgAT
m S % foRet oY Mot & 99 TR At ol orarg [ & anl § fafea foram
TR | 39 Ml T HIS OET g 8 | T8 At Heaier 9 il 3R fose digrar
E ® THaaH fagd-& 4 fom 2 | Tecld 9o o 9WTE i 3u&T hid gq e
T HRIT fR ITA 9 o HRUT AT o Gl ol STl AT hIfg, |
Five point charges, each of charge + q are placed on five vertices of a
regular hexagon of side 7’. Find the magnitude of the resultant force on a
charge — q placed at the centre of the hexagon.

OR

A simple pendulum consists of a small sphere of mass m suspended by a
thread of length /. The sphere carries a positive charge q. The pendulum
is placed in a uniform electri%ﬁeld of strength E directed vertically
downwards. Find the perio @oscillation of the pendulum due to the
electrostatic force acting @} the sphere, neglecting the effect of the
gravitational force. Q(&‘

T ¢ % T m@w N3 foreren 1 2t 3 fore s e | 5 T
ST ITANT ik T8 ATd hie, fob foreft Hemufaea Trfiren &t o1d o1y qen ofaq
a1y fopm yepw ferifiq &t wehedt 7 |

Plot a graph showing the variation of undecayed nuclei N versus time t.

From the graph, «find out how one can determine the half-life and
average life of the radioactive nuclei.

0-5 m vt fopelt qieATcTeRT § Wfd TiHIet 10 R B TAT SHehI STITEA-HIC Hl
% 1 em? B | Ife 30 IiTfctst @ Jarfed a1 0-1s H 1 A ¥ 2 A B Sl
B, dl 39 o0 W Ifa dicedr uitenfad il |

3HAYUAT
UE-OE B Tt 140 HB 3 5 cm? SFABA dlelt i AU TN U
0:09 T JrFaehd & 3Icqd LA dTel IRKIAC FFaeh o gl & sig W g 3N
h 38 igrar @ 39 &9 ¥ STE o ST T 8 | Yiehiotd ShifTe

(a) 39 PUSTH ¥ T dTel Jralehid Fetad | i, aem
(b) 39 FHUSl H IRA fa.a1. 9 (em!) |

2
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A 0-5 m long solenoid of 10 turns/cm has area of cross-section 1 cm?.

Calculate the voltage induced across its ends if the current in the
solenoid is changed from 1 Ato 2 Ain 0-1 s.

OR

A small flat search coil of area 5 cm? with 140 closely wound turns is
placed between the poles of a powerful magnet producing magnetic field
0-:09 T and then quickly removed out of the field region. Calculate

(a)  change of magnetic flux through the coil, and

(b) emf induced in the coil.

12. @ ¥ 100 V AY(d § FAINIG qi= FLTGT o edeh i ST T g | 4edeh
H gfed %A Sl qHehicTd I | 2

S L,

S Ctw

7
—]
1
=
e>|
|

100V

The figure shows a network of five capacitors connected to a 100 V
supply. Calculate the total energy stored in the network.

3 uF

T
LI

2uF

— 2 uF
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SECTION C
13. = feu wu ufmy #@, 4Q gfUys & &0 W dicediet =1 deams AW
HINT | 3
2Q 2Q
ANV AV
16V |
— $80 103 (%)

AV AV

2Q 2Q
In the circuit given below, find the voltmeter. reading across a 4 Q

resistor.

14. 9 Tl de b gro fordt = ufget genfa =t emafya fen s @ &, @
Heaarfier &fores fagivor i gsriar 2 2
oo g & fote-Sores 9TH HIfST TR ewiise foh 9 TS arewen # =re
o | fohT YR wefeq g | 3

When a parallel plate capacitor is being charged by a dc battery, why
does a galvanometer show a momentary deflection ?

Obtain the expression for the displacement current and show how it is
related to conduction current in a steady state.

15. (a) @ H g 3TAR ac IRUY H DI L Iehed 1 I a1 R IfeRig 1
gliatierss 2ioft § FASTd 8 | el 3@ 1 IUANT i U, AT hIfIg
fop aftger o dieedr Se ® U/ @ W &b B |

(b) Ui & B W fawarr 160 V 991 W&k & Bl w fawer=w 120 V
2 | STIII® dleedl 1 YA UH {1d hife | afe iy § guredt am
1-0 A 3, a1 uftaer it et Afcamen giterfera i |

| 55/3/2 | .
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(c)

e qiy ¥ fase 9w (de) Yarted bl STt B, o 9w # faveaa =
B ? 3

R L

Vg —sie— V.

()
N
€ =¢,sin ot

HAYAT

IS ac INGY & IRGY Fa¥El X IR Y & Iufl ASE 1R | 9T el H
sﬁmﬁgm% | Ffe 3fed X 100 Q T Ig Tfatier 2, at

(a)
(b)
(c)
(a)

(b)

(c)

g 31 Y o1 M fafgu |
Ffe dieedl &1 rms AH 14&@‘% L YT T rms T THeRfAd shIfaT |
aﬁacaﬁﬁﬁdc%ﬁ‘d% onfue-feram smu, ot =/ B 2 3

An ac circuit as s n in the figure has an inductor of inductance
L and a resm@of resistance R connected in series. Using the
phasor dia , explain why the voltage in the circuit will lead the
current in phase.

The potential difference across the resistor is 160 V and that
across the induetor is 120 V. Find the effective value of the applied
voltage. If the effective current in the circuit be 1:0 A, calculate the
total impedance of the circuit.

What will be the potential difference in the circuit when direct
current is passed through the circuit ?

R L

Vg —sie— V.

(~)
J
€

€=¢g,s1n ot

0

OR
9 P.T.O.
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An ac circuit consists of a series combination of circuit elements X and Y.
The current is ahead of the voltage in phase by g If element X is a pure
resistor of 100 Q,
(a)  name the circuit element Y.
(b)  calculate the rms value of current, if rms value of voltage is 141 V.
(c) what will happen if the ac source is replaced by a dc source ?
16. (a) 30 M@ &1 WM Fd gC el s faga-am 6 sufeafa & feeht
=T I ToRHT TTagd o SHagR H 3T hl &Y § ST hiT |
(b) Torell TR & gaur f aftarr forfae qon foga-9w & ugl o fepedt
e auehe wega & fou =9 fafeaw |
(a) Explain briefly, using a proper diagram, .the difference in
behaviour of a conductor and a dielectric in the presence of
external electric field.
(b)  Define the term polariZation . of a. dielectric and write the
expression for a linear 98otropic dielectric in terms of electric field.
17. 9 H T HAT AMELIHR G5 FRE@ § GUC FIER fRE g P W
SfTia BiaT 8 | 99 3T YA H 1-5 TIACHIh o hid oh R Tl W
g fean San 2, @ uipters $i 98 feufa ufesfaa Hifve | s919 o gfafess &
e femtor e oft Wit |
10 ecm— -7~ =P
ke—20 cm——!
AYAT
20 cm SATE o TRl HiE o el o I8 W Hfehd fpe foig ‘O 1, 3 feufa &
St fog O % 3l TV g@ § i § B @1 ST & | A hia 1 ATah
15 8, Al s ot Wfdfers i feufa s it | whafoes s==m g@iv & fog
foptor eTR@ ot Eifem |
A
55/3/2
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18.

19.

/312 |

A converging beam of light travelling in air converges at a point P as
shown in the figure. When a glass sphere of refractive index 1-5 is
introduced in between the path of the beam, calculate the new position of
the image. Also draw the ray diagram for the image formed.

OR

A point ‘O’ marked on the surface of a glass sphere of diameter 20 cm is
viewed through glass from the position directly opposite to the point O. If
the refractive index of the glass is 1-5, find the position of the image
formed. Also, draw the ray dla%®al for the formation of the image.
S
AR
O
>
(a) Toru@r® o fom &1 TR ik sgleweA dq H dqed i w4 (Jfdee) s
hITTT, |

(b) 38 fagra W pamia v JrRnfies s v |

(a) Use Kirchhoff’s rules to obtain the balance condition in
Wheatstone bridge.

(b)  Give one practical application that is based on this principle.

(a) TRMI-fOEd IWE % HeW W Iufaq fafeRwen i ogfa o @iy fRidh
fawa & foreror o1 2wl & fow omws i |

(b)  ATSETZH < hI-Tag THIHTT 1 IUFM Ig T o foig hifw 6 34
TT% 1 STANT ik (i) <@l A, qAT (ii) Tk aamh o1 HaRo
fop® TR TeRaT 1T Gkt 7 |

YT
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20.

(a)

(b)

(c)

(a)

(b)

(a)

(b)

(c)

(a)
(b)
(c)
(a)
(b)
(c)

JMEETET o UehvI-fogd HHIRU i HE™al § YhEddl dag W o
SAFEIAT oh ICESI ol hIg hH THST Tehal & ?

UG T 1 B 42 eV 7 | A 2.5 eV Inoll a1t GBI 36h]
Hdg W Mufdd &ld 8, dl R Al T IcESA I ? AU I
gfte T |

yem-fagd gy & th v § fRd fawe 15 v o7 1 3cfia
BISTgeag il shi Afehad Tt St fohat g1l 2 TorT S § RIS |

Plot a graph to show the variation of stopping potential with
frequency of incident radiation in relation to photoelectric effect.

Use Einstein’s photoelectric equation to show how from this graph,
(i) Threshold frequency, and (ii) Planck’s' constant can be
determined.

N
How does one in the .emission of electrons from a

photosensitive s\ ce with ‘the help of Einstein’s photoelectric
equation ? @Q
Q

Work functi% of aluminium is 4-2 eV. If two photons each of
energy 2-5 eV are incident on its surface, will the emission of
electrons take place ? Justify your answer.

The stopping potential in an experiment on photoelectric effect is
1-5 V. What is the maximum kinetic energy of the photoelectrons
emitted ? Calculate in Joules.

foreft Tt <t Sve <iSE O AT 1 a9l B 2 39ehT Hetd iRy |
ITET 3R 3ThIF FAR o s fawed i |
THESE 3N grades & % fafay |

What do you mean by bandwidth of a signal ? Give its importance.

Differentiate between Analog and Digital communication.
Write the functions of transducer and repeaters.

12
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21. ffafea & 33 dfw .

(a)

(b)

(c)

Jrh &7 @¢ foRell TRIIE % g & Hidk qUId: UiEg shi ST Fhdl
7, g Tordll Eieht afemicrent & Wik 7€ | == 2

T D3 T ok T4 &F o BV I AU FT HIg TA-ATE0
I htar B 2 3199 I Al gfee Hifv |
o HIS AT Rl AR % =Rl 3TN GfGhEHT AT 8, A1 IHY Heg
Trh ST % e e e A |

Answer the following :

(a)
(b)

(c)

22. (a)

(b)

(a)

(b)

. 55/3/2 |

Magnetic field lines can be entirely confined within the core of a
toroid, but not within a straight solenoid. Why.?

Does a bar magnet exert a torque on itself due to its own field ?

Justify your answer.

When an electron revo @&round a nucleus, obtain the expression

for the magnetic m%@lt associated with it.

G feu @ﬁWPaﬁIQa@ﬁaaﬁwwﬁ%ﬁa@
(ii) qﬁaa%mwwﬁfﬁ@nl

X Po
B
NOR T2 <hl 9raifeh e S HHET ST 8 2

AT

e it foh fheft p-n @fYr sre # fawe gk fopm gepr faerfi
Bt 2 |

il e | fhefl p-n @fa srie & V-1 Aftenafires & s1emm &+
foru uftayr =raeen Eifau | 39 gt § V-1 sifyerafies i |

P.T.O.
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23.

24.

(a)

(b)

(a)

(b)

(a)

(b)

(c)
(a)

(b)
(c)

(a)

(b)

(a)

(b)

1) Write the truth tables of the logic gates marked P and Q in
the given circuit.

(i1) Write the truth table for the circuit.

P- b

Why are NOR gates considered as universal gates ?

OR

Explain how a potential barrier is developed in a’ p-n junction
diode.

Draw the circuit arrangement for studying the V-1 characteristics
of a p-n junction diode in reverse bias. Plot the V-I characteristics
in this case.

foreht aTereh 9 W A Frahi & BRI 7 °H YOt 9NN fRE JeR
3IcUF hI AT | ? Q’Q\

ﬁ%mﬁ&quiﬁ@\sqswl s

e st <l fore TeRTC ohH ferar ST Tehar ® 2

How are ed(@rents generated in a conductor which is subjected
to a magneticofield ?

Write two examples of their useful applications.

How can the disadvantages of eddy currents be minimized ?

AT T foh ST hIg TYfd ThT™T G TGS HIEAHT hl JoIh Hid
ITel ITYSS T 3ATIAH Ll 7, a1 98 FhH TR gfod g a1 2 |
fopelt UTEsfl HTem 9T A I W F TR ATYGH AT B | SIS
T 30° 2 | A HIRTY

(i)  gav i, qe

(i) ~ HTEAH T IS |

Explain how an unpolarised light gets polarised when incident on
the interface separating the two transparent media.

Green light is incident at the polarising angle on a certain
transparent medium. The angle of refraction is 30°. Find

) polarising angle, and
(i1)  refractive index of the medium.

14
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25. (a)

(b)

(c)

(a)

(b)

(c)

55/3/2

T ug T
SECTION D

T T TIGT TehaUil JehT Aldl g1 SHTehLol Ue- ITH Teham ST HehdT & 2
T HIfT |

I T uis w8 fRdt 9w & fgfer v iy swewen # e
3fss (0) W el Ig & | afe gt OP ded i Thsi-=iers o1 uH-laers

3, @ =g afsy f6 famg P i ITO?ITF[I

__________ S Re

S&{_ [

m%wmﬁ@@mﬁagww mm o e @
10 m g B %ww%%@ﬁmmamw

551 1 g 4348 mm B | TH TR hT TG 1 AT |
rera

TEIET A\ & YH BT ST HH W S ‘@’ i fhdl Thar T3l
WmWﬁﬁ@ﬁﬁQ%mﬁﬂasinﬁzhﬁw
HIT |

SN Gfed 3Ig@ ST 6 F<a 3fass it Waw e form vowr
JuTfad Bt AfC (i) Tehauft dict TeRTT 1 AT TR gRT WioEniud
famn smu, qen (i) T3 SR ud = <= <61 gt | gfg & 5w 2

foadd 9 3R 1 mm T3 9o < afaehtor O, 39 gF1 ol JEIfT
LTS H G qUICEd o Tehaull JehIST o1 SN i W faads e
& hglg 33 W 10 Afaehor bt 918 St 8 | Ife 41 wehon 7 ol
R 9 < off= 1 gl T9H 2, 91 Tohal 3 1 =iters fufia i |
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(a) Can the interference pattern be produced by two independent
monochromatic sources of light ? Explain.

(b)  The intensity at the central maximum (O) in a Young’s double slit
experimental set-up shown in the figure is I. If the distance OP

equals one-third of the fringe width of the pattern, show that the

. . . I
intensity at point P, would equal TO

(c) In Young’s double slit ggperiment, the slits are separated by
0-5 mm and screen i p@ed 1:0.m. away from the slit. It is found
that the 5 bright ge is at a-distance of 4:13 mm from the ond
dark fringe. Fin&\tg)é wavelength of light used.

§§ OR

(a) Derive the relation - asin® = A for the first minimum of the
diffraction pattern produced due to a single slit of width ‘a’ using
light of wavelength A.

(b) State with reason, how the linear width of central maximum will
be affected if (i) monochromatic yellow light is replaced with red
light, and (ii) distance between the slit and the screen is increased.

(c) Using the monochromatic light of same wavelength in the
experimental set-up of the diffraction pattern as well as in the
interference pattern where the slit separation is 1 mm,
10 interference fringes are found to be within the central
maximum of the diffraction pattern. Determine the width of the
single slit, if the screen is kept at the same distance from the slit in
the two cases.

| 55/312 | 6
-~ Download all NOTES and PAPERS at StudentSuvidha.co


http://studentsuvidha.com/
http://studentsuvidha.com/

(a)

(b)

(a)

(b)

(a)

(b)

fopet n-p-n e & fou ufuy smw difew o 3casis-enar afy
I TIHA B qAT STMUR-UUTEh Ay Ul fda g | sEeh
Hrifafy &1 g9 ° auia K |

T hivT T s 2ifoiet 0l afsha 3rewen 4 fohg YebR 319
Icasieh-3eR |y | = gfediy gorfar @ aen snur-gutes afy | 3=
i guiian 8 |

e gfalg Ry, 9/ @fsy p, o oy gfaig & ugi @ CE fa=ma ©
forelt oifSTeet yaddes Y dieedr @fedr o foru =i o= HINT |
et it for feft 3t ffa aiceand fawdia sver & w4t &l 2 |

HYAT

RT3l IcHsieh SRS (LED) & &9 H 3UAN fhe'SH a1at feohelt p-n @fer
gRTe 1 foted ot owa S wewel foemi &1 ee # W@ S @
3T 3gW hifve | e LED %I g% qiER § Yehrel Icatoid il
2, @ LED o 9vg forg wIfe =1 BT =T 2 e uimy mE
wifee i saeh it 1 e Aifte |

LED I V%%&ﬁ%@ EifeQ | TR queE o sl et |
LED &i¥9i & g &1 1 3g@ <hifoT |

Draw a circuit diagram of an n-p-n transistor with its emitter-base

junction forward biased and base-collector junction reverse biased.
Briefly describe its working.

Explain how a transistor in its active state exhibits a low
resistance at its emitter-base junction and high resistance at its
base-collector junction.

Derive the expression for the voltage gain of a transistor amplifier
in CE configuration in terms of the load resistance Rj, current
gain 3, and input resistance.

Explain why input and output voltages are in opposite phase.

OR
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Write the important considerations which are to be taken into
account while fabricating a p-n junction diode to be used as a Light
Emitting Diode (LED). What should be the order of band gap of an
LED, if it is required to emit light in the visible range ? Draw a
circuit diagram and explain its action.

Draw the V-I characteristics of an LED. State two advantages of
LED lamps over conventional incandescent lamps.
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State and explain the law used to determine magnetic field at a
point due to a current element. Derive the expression for the
magnetic field due to a circular current carrying loop of radius r at
its centre.

A long wire with a small current element of length 1 cm is placed
at the origin and carries a current of 10 A along the X-axis. Find
out the magnitude and direction of the magnetic field due to the
element on the Y-axis at a distance 0-5 m from it.

OR
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(a) Derive the expression for the magnetic field due to a current
carrying coil of radius r at a distance x from the centre along the
X-axis.

(b) A straight wire carrying a current of 5 A is bent into a semicircular
arc of radius 2 cm as shown in the figure. Find the magnitude and
direction of the magnetic field at the centre of the arc.
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