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c=23x 108 m/s
h=6.63x 10" Js
e=1.6x10"C

fo =41 x 107 TmA™

1
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General Instructions :

)
(i)

(iii)

(1v)

)
i)

All questions are compulsory.

There are 30 questions in total. Question Nos. 1 to 8 are very short answer type
questions and carry one mark each.

Question Nos. 9 to 18 carry two marks each, Question Nos. 19 to 27 carry three
marks each and Question Nos. 28 to 30 carry 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 three questions of five
marks each. You have 1o attempt only one of the choices in such questions.

Use of calculators is not permitted. However, you may use log tables if necessary.
You may use the following values of physical constants wherever necessary :
c=3x108m/s

h=6.63 x 1034 Js

e=16x1071°C

Ko = 47 X 107 T mA™!

1
e = 9 % 10° Nm?*C 2
gy

m_=9.1x 107 kg

1. fodt ag o o o e e © 31 fave #) @R v Bar ), wa wen aed 9w §
f urq % ot e THE R g M @ § 2 1

When electrons drift in a metal from lower to higher potential, does it mean that all
the free electrons of the metal are moving in the same direction ?
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2. ot em W RRd ¥ g 89 & GG e B ¥ 3T 98 W A5 H1 60° ¥ | faye w
Gealt & YIEehid &F % FETUR 5F 1 A fehen g 2 1

The horizontal component of the earth’s magnetic field at a place is B and angle of
dip 1s 60°. What is the value of vertical component of earth’s magnetic field at

equator ?

3, T gwdr sndemes @ wiakhaesar ®t au-frikar e ww (@) o geiEd | 1
Show on a graph, the variation of resistivity with temperature for a typical
semiconductor.

4. Todl oo & Y fer oyd &F &1 99 3 99 gh 9 2 1

Why should electrostatic field be zero inside a conductor ?

5. 39 siifae vfer 1 A fafed forae et o 0@, | mm @07 S0 Y A w00 @ 1600 A
Y QT faferon & &S gur @ g o ' 1

Name the physical quantity which remains same for microwaves of wavelength

1 mm and UV radiations of 1600 ,‘i in vacuun.

6. Toru zwn ® ww Fed smadHe & e o, e ga o g W St gdad wie
(X St offfd e w2 1
Under what condition does a biconvex lens of glass having a certain refractive index
act as a plane glass sheet when immersed in a liquid ?

7. fadaqgs g 1 ok 2 & & gude W fem € 1 ofs ar o verfea faga a1 60
T 3R &9 | ggal @ at, gera) <12 3 2’ § uia forga awr & o = gt 2 1
1O

20
Predict the directions of induced currents in metal rings 1 and 2 lying in the same
plane where current I in the wire 1§ increasing steadily.

1O

>

1

. 2
8. SISl Sl GRS Hi @ | 1
State de-Broglie hypothesis.

9. Hu % et T oTg o 5 weed b1 SRR () =3 1 T W S T S T
fohuT, e & ieR, IRt AR 1@ & AT AT ST ¢, o, 39 601 %1 aua s

fepe B 2 2
A ray of light, incident on an equilateral glass prism (]J.g = \ﬁ) moves parallel to the

base line of the prism inside it. Find the angle of incidence for this ray.
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11.
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fefsrea (et o T (erge) faat 7 o (99) fof@a |
AUt
TR e 4, frafafaa # 5= 9t & w9 1 Ieog I )
() g
(i) R
(i) ZFemteR (fe)
(iv) % RS fHe=x
Distinguish between ‘Analog and Digital signals’.
OR
Mention the function of any two of the following used in communication system :
(1)  Transducer
(i) Repeater
(ii1) Transmitter
(iv) Bandpass Filter

% T 1 [ a8F 9 (SUAUE) E X Jaie Wiy 0 ¥ | 59 9 B Q) S
nfeRrel R, SRR, T U eyl wriiet | siter man & 1 oo o fagpaum &1 9 it

R faf= aftfeafaal o = mn g

() T ofon o B e vt Y

(i) 1@ oty o Fad R, AR E |

(iiiy <19 oRww ° R, @wn R, S0t 0 o FARAE |

(iv) 19 9Rw" H R, 79 R, Ued (QHIR) F9 F Faitera € |

I IR TRt o foga arreil & A, 042 A, 1.05 A, 1.4 AT 42 A € ) e, 7€

mavaes T ¢ 6 fogm amiett & 9w wm swisw ufitefedl S Fa 0 @ & 1 @, IwE
T TRieia % o iy = faga o)t & 79 = vemm SN |

A cell of emf E and internal resistance r is connected to two external resistances R
and R, and a perfect ammeter. The current in the circuit is measured in four different
situations :

(i)  without any extemal resistance in the circuit

(1)  with resistance R, only
(1) with R, and R, in series combination
(iv) with R, and R, in parallel combination

The currents measured in the four cases are 0.42 A, 1.05 A, 1.4 A and 4.2 A, but not
necessarily in that order. Identify the currents corresponding to the four cases
mentioned above.



12. ferdt S =T i g TE — 2.6 x 107 € | WU S % 9 6 g @

T TET & 2 39 & 01 H Seed i | 2

The susceptibility of a magnetic material is — 2.6 x 107. Identify the type of
magnetic material and state its two properties.

13. 3 wEGH FHER ARl P 3K Q F wedw w BT R ¥ o Wi 4w T v @ W@
| et forer & foeam T AR 39 UK Tl T € {6 59 el U Rt % e @ i
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ElGE 2

Q
1 ‘ﬂ\

P, ] D

F g

I

Two identical circular wires P and Q each of radius R and carrying current ‘I’ are
kept in perpendicular planes such that they have a common centre as shown in the
figure. Find the magnitude and direction of the net magnetic field at the common
centre of the two coils.

Q

I ‘ﬂ\

P, -] T

Y

14. 9 fodr eyt guiiE =i et SrEn (fw) ury det 9 i T sar & o i ar)
vanfed A&l greht, foheg, T, (IeEmEdh) YRT |id 1 STENT HA W AR GRT Vaied g
@l & | T4 & Geheu T & SR U SHH! A Y B A el € 2 2

When an ideal capacitor is charged by a dc battery, no current flows. However, when
an ac source is used, the current flows continuously. How does one explain this,
based on the concept of displacement current ?

15. el fog @t ‘Q 9 0 v’ & 9, (i) fomga &1 (E) @ (i) Tompa favma (V) & oRaea
I 39 F fod U U (STerE) AT | 2

Draw a plot showing the variation of (i) electric field (E) and (ii) electric potential
(V) with distance r due to a point charge Q.

16. %ﬁﬁ?ﬁ%wﬁﬁﬁﬁuﬁwﬁf@ﬁlww@% L’wumaﬁﬁﬁ’r?ﬁ?ﬁﬁl
mwﬁﬁaﬂﬁ%%ﬁ“mqﬁaﬁamaﬂm LIEar s | 2

Define self-inductance of a coil. Show that magnetic energy required to build up the

current I in a coil of self inductance L is given by :“12' 1 2
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3 fefyrer arag A fawge 9T %1 91 (~ mA), Twatkies a=9 7 fog 9/ % 56 (~ pA) ¥
a1 gien & | o T wiel SriE = TETe gveieiTes 9 o 41 fear S € 2

The current in the forward bias is known to be more (~mA) than the current in the
reverse bias (~pA). What is the reason, then, to operate the photodiode in reverse
bias ?

‘L’ oETE i U U] i UE B, ‘o° HIUiF AghT ¥ 39 UER YU Fdl & 1%, IgH 0
fao L B & o & ue go () F %= W T (=) € o g fawr aom =t oty
WEA Y | B B g 371, To1d (M) 5 5 F 8ot STl & 3R o7 & Wl & oria]
¢ | U TR AYT U THH g & B, a7 fagme € | 9o (K1) & % a9 9od &
I SuAuw, (o ars =o) & o U =i e Hie |

A metallic rod of ‘L’ length is rotated with angular frequency of ‘@’ with one end
hinged at the centre and the other end at the circumference of a circular metallic ring
of radius L, about an axis passing through the centre and perpendicular to the plane
of the ring. A constant and uniform magnetic field B parallel to the axis is present
everywhere. Deduce the expression for the emf between the centre and the metallic
ring.

3@ ® U LCR Svit ufy geiar man & a9, L= 5.0 H, C=80 pFa@aTR =40 Q &
I A 240 V &, U yiadr 2gia & |id | YA € | TRebe $ied ;
R

G—D —C

T ———
L

(i) I Hg NG ST AR I IR Bl U= Hel €,

(i) AT smgfa W farmERT & A,

(iii) AR W Guiia & fo)i & &g 971 9 gt (JIRuA.uy,) fava-am |

The figure shows a series LCR circuit with L = 5.0 H, C = 80 pF, R = 40 Q

connected to a variable frequency 240 V source. Calculate
' R

L ;
(1) The angular frequency of the source which drives the circuit at resonance.

(i) The current at the resonating frequency.
(iii) The rms potential drop across the capacitor at resonance.

6
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A 1=5A
4 cm

N
Ld

2A4 VY2 A

10 cm

” I -’
7 <

1 em
() U () WA FTel (ARI) qA-2g0f (2Fh) T
(i) ORI AR AR F HROT, UL G AT I F6 1 IRE70T (7)) AR IGehl 90 |
A rectangular loop of wire of size 4 cm X 10 cm carries a steady current of 2 A, A
stratght long wire carrying 5 A current is kept near the loop as shown. If the loop and
the wire are coplanar, find

1 1=35A

2Ap Y2A

10 em

—)
rd <

I cm
(1) the torque acting on the loop and
(1) the magnitude and direction of the force on the loop due to the current carrying
wire.

(3) IR % FHG DN GaT & TR Gau) fFa SRR & ST @ TviRd e
TEIINE F nall wiE fefa O o= = ol & 99 3Ee GAwRH ¥) ag 9-
STE! GTRE! &% T &l n AT €ell € | 3

@ o gt W] & U geieg URY H A Suia oEen | § | 9 98 setaeH
A FrTam SRR (TR JreRE) ¥ uen S Al Ieuteid 8 Heph el WagHy Yanadl
@t SAfeehan T et gt 2

(2) Using Bohr’s second postulate of quantization of orbital angular momentum
show that the circumference of the electron in the n™ orbital state in hydrogen
atom is n times the de Broglie wavelength associated with it.

(b) The electron in hydrogen atom is initially in the third excited state. What is the
maximum number of spectral lines which can be emitted when it finally moves
to the ground state ?

7 [P.T.O.



22,
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In the figure a long uniform potentiometer wire AB is having a constant potential
gradient along its length. The null points for the two primary cells of emfs €, and ¢,
connected in the manner shown are obtained at a distance of 120 ¢m and 300 cm
from the end A. Find (1) £,/¢, and (1) position of null point for the cell ;.

How is the sensitivity of a potentiometer increased ?

1] A

«— 300 cm ——>
c<—— 120cm —>

2
OR

55/1/1 8



Using Kirchoff’s rules determine the value of unknown resistance R in the circuit so
that no current flows through 4 € resistance. Also find the potential difference

between A and D.
Q g

1
F v 4D
A%m R
1 6V
: T ¥
A 9V B iv ¢
23. () UTHW] €E (A) % 30 T 170 F = 5E, o fed, via gferei= svm St (BE/A) &
T % feR w3 3 e gEeia Tt & e @eifors ur & gR1 $ 1 Gkl & 2
(i) <goted fe Tfuesl & we fagga ufte o 1y & o fer (fqaa) war & ok ag
TSI UET (A) W FRiT (@nfara) 78 e | 3
(1) What characteristic property of nuclear force explains the constancy of binding
energy per nucleon (BE/A) in the range of mass number ‘A’ lying 30 < A <
170 2

(1) Show that the density of nucleus over a wide range of nuclei is constant-
independent of mass number A.

24y foat Rt =1 oigiad w6 31 eavasar & ifam & g o 3 $iT SR fafgd | 3
] foret Sl e T W, ol Higers famer 3 sreariaw ¥ WIa, S igferd
|\ = i 3 o, o ot e |
Write any two factors which justify the need for modulating a signal.
Draw a diagram showing an amplitude modulated wave by superposing a modulating
signal over a sinusoidal carrier wave.

25, ITERTEA F vehl-fRE THe fafed | we FiR @ 39 gHie @ fgn-geen
fafertoTt & wieH-faa & Iua g1 & e fan S wehdt ¢ 2 3
Tl fTEd o % 37 @ Tl A Ieet@ i et 59 wieer & swEm |
AT Y ST Tl & |

Write Einstein’s photoelectric equation. State clearly how this equation is obtained
using the photon picture of electromagnetic radiation.
Write the three salient features observed in photoelectric effect which can be
explained using this equation.
26. (3N Tda AR 9 W A & {613 Fel Tag Al H 241 60 TS ¢ 2 3
(@ I % U iy |, A or 3t % weauit weRrel T ST fear mar ¥ 1 feed o)
& U fag W, ST =R A ¢, TR B Ao K GFH () § 1 @, 30 fag w

mﬁﬁwmﬁﬁﬁaﬁww%%l

1Q

(2) Why are coherent sources necessary to produce a sustained interference
pattern ?

(b) In Young’s double slit experiment using monochromatic light of wavelength A,
the intensity of light at a point on the screen where path difference is A, is K
units. Find out the intensity of light at a point where path difference is A/3.

551171 9 [P.T.O.
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28.

TEN=E % fag< % I ¥ fod e o) grn faaeq O 591 i = +i, ot @
ThavTt SIS Tl FRT WS &

Ifg fordt it digTE i ITR! IRITE T |/ AT A S A, T Fa ey
T 5 WL AT A I F TS G 2
Use Huygens’s principle to explain the formation of diffraction pattern due to a
single slit illuminated by a monochromatic source of light.

When the width of the slit is made double the original width, how would this affect
the size and intensity of the central diffraction band ?

% U g & g & @ Fivr e 39 fuferm Siee $ife =t 3= sieear e g
el & |
T YT 1 TF dSAIEd ARG a9 Y TuE! Frlfa w e S | w1 59 oeiR s
ST I Jioed] B ITAqH T W HIE UfGa B § 9 W Hifvid |

reTan

-(ea) faepe werer it afour feaf@d | soem TaoTe (S.1) TS T § 2

25.
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@) 39 % fum % Ian grr fog S o, et v ame v @ amfvm o aeaa
e (TR7) & S it fag o) fomge o w1 o, =Y @ 39 fag @ it A
Bl |

@ IR 8 %! few s g, Al o @Ry (i) sef # i) somef @ 2
Explain the principle of a device that can build up high voltages of the order of a few
million volts.
Draw a schematic diagram and explain the working of this device.
Is there any restriction on the upper limit of the high voltages set up in this machine ?
Explain.
OR
(a) Define electric flux. Wnte its S.1. units,

(b) Using Gauss’s law, prove that the electric field at a point due to a uniformly
charged infintte plane sheet is independent of the distance from it.

(¢) How is the field directed if (1) the sheet is positively charged, (i1) negatively
charged ?

LT I AT GHar Dl TR 721 T4 Tord =i ferfad

ol B¢ el & sifueyad i ekl 31 Fiew gRAT HH 150 om T 5 cm ¥ | §9
RS ¥ 3 km @M@, (00 m S TER @ 3@ TR Al 1fam wiafe st Sarg e gt
afs wfafar AT | 25 cm W WA |

CPEn
QA T3 1 T Xeeih & W @ o weer i 2 £ 9

fhdl Geuget o Jifgwas qun A H ST AT AT 1.25 cm TAT S om € |
T 30 HUT AT W FE F o2, o 1 arfigvaes % iy ffa Fuifa Sk, it
QEORET BT IAT 39 & fepar s <var amra: fear s &2
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30.

55/111

Define magnifying power of a telescope. Write its expression.

A small telescope has an objective lens of focal length 150 cm and an eye piece of

focal length 5 cm. If this telescope is used to view a 100 m high tower 3 km away,

find the height of the final image when it is formed 25 cm away from the eye piece.
OR

How is the working of a telescope different from that of a microscope ?

The focal lengths of the objective and eyepiece of a microscope are 1.25 cm and

S cm respectively. Find the position of the object relative to the objective in order to

obtain an angular magnification of 30 in normal adjustment.

CE fa=amg # fod) afsre vads & (o uer ot uliow e sAmsd | waet e fufy =t

R
WL I | 7F Jued o6 30 yerde &t dezar o= A, =-P%*L, TRl B, — oW e,

R, — Wre ufery w0t v, ~ e v & o
Soed! Al & ol Sister & HouTcas M= %1 331 05 € 2
Fuat
(3 @ & Pl @@ gesil % fod oy amg s Sad pon oy @ W
fopem T @ | Tt S fafir ot e HRR aen free iR e ain w9 @ geiEd |
(@) fifea fRw A 3T B % o fta & &9 (Y) 5 geigd
(i) ORTMeTu (ii) NAND e

t Lty bty tstg ts 1z
1

A

B Lo
1 )

1
]
}
1
I
1
[
[}
1
L

Draw a simple circuit of a CE transistor alminliﬁer'. Expla'in its working. Show that the
B, R
voltage gain, Ay, of the amplifier is given by A,, = —%L , where B is the current

1
gain, R, 1s the load resistance and 1, is the input resistance of the transistor. What is

the significance of the negative sign in the expression for the voltage gain ?
OR
(a) Draw the circuit diagram of a full wave rectifier using p-n junction diode.
Explain its working and show the output, input waveforms.
(b) Show the output waveforms (Y) for the following inputs A and B of
(i) OR gate (ii) NAND gate
|4

bty ty tstg ty ts
1
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