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Jr4% Uk 3% HT 8 |

(iii) 979 16 ¥ I9% Y97 31 7% F7 & Y97 17 § 25 § 9% Fo7 @7 & &
8 N T 27 G 29 § ¥E® goT Gl HH FE |

(iv) ¥99-97 § G97 W FiF lasey 737 8 1 79709, 2 7] arct v Jo7 §, o7 37!
FIT TF J97 H 3R 9 371 arct a1 J991 A R T eI 91 77 8 |
08 F1 7 i1yl 30 7T 997 ¥ § FacT gk T B FETE | |

(v) 5% 26 o3 TR §97 8 | T8 TR HF FT 8 -

(vi) DAPA F ITTT BT FFFIT TET & | TN TG HAIIF & T 3T TLTABIT
R & YT H GFd 8 |

(vii) T&T TFvTE F oy Al wifasw Faars! & umt &1 39917 & g9 § -

c=3x10%m/s : '
h=663x 1073 Js

e=16x10"1°C

ho =47 X 107" Tm A~

1
4nc
[0}

=9x 10?7 N m2 ¢2

m, =91x 10 kg

=g 1 ZEEH = 1-675 x 10727 kg
I @1 o9 = 1-673 x 10727 kg

General Instructions :

()
(ii)

(iii)
-(iv)

551111

All questions are compulsory.

There are 29 questions in total. Questions 1 to 8 are very short answer
type questions and carry one mark each.

Questions 9 to 16 carry two marks each, questions 17 to 25 carry three
marks each and questions 27 to 29 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 to attempt only one of the choices
in such questions. '
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(v)  Question 26 is a value based question carrying four marks.

(vi) Use of calculators is not permitted. However, you may use log tables if
necessary.

(vit) You may use the following values of physical constants wherever
necessary :

¢=3x10%m/s
h=6-63x107%Js
e=16x10"°C

R, =4nx 107" Tm A!

1
4dne
1]

=9x10° Nm? 2

m, =9-1x 107! kg
Mass of Neutron = 1-675 x 10727 kg
Mass of Proton = 1-673 x 1077 kg

1. el whewE Rigq &9 B 9§ o O T Rys %1 Roys searl, pod |
39 foya ) el TRl srewen @ sremh e o gue 7 (9 & faw), @
W 3T IH e 1 & forg e il | 1

Write the expression for the work done on an electric dipole of dipole

—
moment p in turning it from its position of stable equilibrium to a

ﬁ
position of unstable equilibrium in a uniform electric field E .

2. T SREH foeq g € T &7 1 THAE W 8 2 A0 WA gfE H
fore o feafiaw | L

Is the steady electric current the only source of magnetic field ? Justify
your answer.

3. TEeee T < It WA A IR Aof H H, T (m)éﬁ.mé'cﬁ
g7 : 1

When is H, line of the Balmer series in the emission spectrum of
hydrogen atom obtained ? - : S

55/1/1 | 3 P.T.O.
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o & zuifd ¢ ferfer F wenfsr i yae = 7@ Fifvrg |

G"

Predict the polarity of the capacitor in the situation described in the.
figure,

e
staEhk ¥ e w@he = A ¥ 2

Why is the core of a transformer laminated ?

el yerm-gad g8 W swfaa fafeon &t daa & W ey 9T %
qiEda i Tfa ®) uE W (Tew) & gy |

Show on a plot the nature of variation of photoelectric current with the
intensity of radiation incident on a photosensitive surface.

geeft % g 89 % ST WRF F AE, el F 98 & R v w I3
el 8 2 |

Where on the surface of Earth is the vertical component of Earth’s
magnetic field zero ?

QA A, 2 uC AN - 2 uC UM A Bl W@ ¥ | A9 BH
9 5cm N g0 R | T 3 F Faes e & w8 A fafra Hifvw |

Two charges 2 uC and — 2 uC are placed at points A and B 5 c¢cm apart.
Depict an equipotential surface of the system.

frdt oo § gAEgHl % uaTe A7 qu SEY garfEd fagg uwn W ey
fafem | g% Irm @ @ Hifie fF am sgd w et e % gfady
TiadT &3 g g 7

Write a relation between current and drift velocity of electrons in a
conductor, Use this relation to explain how the resistance of a conductor
changes with the rise in temperature.

4
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10, Trdi e F o R, ST M F NW E, W T 90 Janiga 81 @ 2 |
saﬁ@wgeﬁmﬁ@aﬂmfﬁsﬁweﬁw% | 39 FHR FeA
o &, 7 oft N R & ol @ o 7 wrw varfa @ ) R qen
TR FEferl & Frachid SO 1 SHUT 19 HIRT | 2
A coil of ‘N’ turns and radius ‘R’ carries a current T’. It is unwound and
rewound to make a square coil of side ‘a’ having same number of turns

(N). Keeping the current T’ same, find the ratio of the magnetic moments
of the square coil and the circular coil.

11, 9% A4 g¢ f omw # gie T $/™E D, 7o D, ey TS &, muﬁﬁﬂﬁ

Yanfgd 9T &1 OF Jd S | 2.
D, 20
RN
L1 AATATATA
D, . 20
|
N YWW—
||_ AAAAAA
|l
6V 10

Assuming that the two diodes D; and D, used in the electrie circuit shown

in the figure are ideal, find out the value of the current flowing through
- 1 Q resistor. '

D, 2Q

N W\—
L1
Dar 22

AN

™

e ~
1Q |

6V '

12. m@mmﬂﬁﬁm@aﬁwﬁ T W HS 53 x 107 m R | WY
*F WA T W I8 B 21-2 x 107 m B A B | @ () HWT eien aE
T HF T (i3) T I TET H W] T FA Al 91d Hg | 2
In the ground state of hydrogen atom, its Bohr radius is giveri as
53 x 101! m. The atom is excited such that the radius becomes
21-2 x 107! m. Find (i) the value of the principal quantum number and
(ii} the total energy of the atom in this excited state.

55/111 -5 _ P.T.O.
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18.  TH WA gl () W e e s | @i ey ¥ el g
g ¥ 1M arelt forrot e W ha ugeeh € | omed! gae® i gam § e
T ™ el |

Draw a schematic arrangement of a reflecting telescope (Cassegrain)
showing how rays coming from a distant object are received at the
eye-piece. Write its two important advantages over a refracting telescope.

14. 10 kHz 39Kt aer 10 V R dicear & & dew Reaa =1 Iw@m, 1 MHz
agfy aar 20 V Rrer dicea i args T &l Aighaa 4 % fo e sran
2 1 @ Rl i
@ TG T,
G) 39w 9 S |

A message signal of frequency 10 kHz and peak voltage 10 V is used to
modulate a carrier of frequency 1 MHz and peak voltage 20 V. Determine

) the modulation index,

(11) the side bands produced.

15. (2 Torgdgrada ol % sa= ad € 2 |
(b) 39 T ! HA e Ha F foga-graha ot # St qun o &

989 qran g ?
' T .
@ it Rrg-grede @ 5 s wde ¥ wed (rEid) wu A
=afedg Hif
©  gEa
(i)  ATTH-ThTUI
(i) s e
(iv) 7T oot

() S & fRl 3 1 wh-Ts I R |

(a) How are eléctrorriagnetic waves produced ?

() How do you convince yourself that electromagnetic waves carry
energy and momentum ?

OR
55/111 6
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(a) Arrange the following electromagnetic waves in the descending

order of their wavelengths :
(i) Microwaves

(ii) Infra-red rays

() Ultra-violet radiation
(iv) Gamma rays

(b)  Write one use each of any two of them.

16. frwas & Frami % 3w & s o gy g afee § 9/ [ % 7 w0 fuio
| $ifrg | - 2

30 & I
————AAAAN >~
I A b4
1 20 Q - ?OV
F<—Wan < II
I3
Izv A
{I >—AWWWA >
I
30V 20 Q 2

Use Kirchhoff’s rules to determine the value of the current I, flowing in
the circuit shown in the figure.

30 Q I;
—VYWWWW > y
I ™ W
1 20Q 20V
12 h 4 3 A
i I > AN >
I
80V 20 Q 2
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TH-S-UTH AT HT TF TR sqee o SIEY | 36 HH FA w1 fag
fafew | W8T # aviv AT 6 3= Siced Scqw T H THHT ITANT HE Bl
21

Draw a labelled schematic diagram of a Van-de-Graaff generator. State

its working principle. Describe briefly how it is used to generate high

voltages,

Tereft aftmferem # fSoe @@ 0whaa LR, 1 o waifid @ & e stawres sl
% i W= LI S 0, o 3t % R s o, grah 4
B, Ui % Sawa A, uiefert i wwrd [ qun e 9fy g (wme)
wrrg 3 Y ) 9 o, % 92§ ym Aife |mﬁam13q_%$afaﬁamm
lezuo_@mii s

Starting from the expression for the energy W = % LI, stored in a

solenoid of self-inductance L to build up the current I, obtain the
expression for the magnetic energy in terms of the magnetic field B, area
A and length !/ of the solenoid having n number of turns per unit length.
Hence show that the energy density is given by B%/2p,. '

.(a) 9 $1 uHl, (a.c.)@ﬁmmﬁm@@ﬁlﬁ@m%,ﬁm

% wp vyt =% 8, F9 g wwend A 18 ofwa wie w1 9F 3 A
2| | -

(b) T R wow fee guha @ Sofsn § gor R | IR 58 HaeE # v
TH. (a.c) M R W (de) T F T I, A 3T Y& F
e ffen |yl gen & 7o g AR saiie A aiar B e =
e g 2 '

{(a) When an a.c. source is connected to an ideal capacitor show that

the average power supplied by the source over a complete cycle is
Zero,

‘() A lamp is connected in series with a capacitor. Predict your

observations when the system is connected first across a d.c. and
then an a.c. source. What happens in each case if the capacitance
of the capacitor is reduced ?
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T 979 (S % T8 9ia & qu), fFET 80 cm TR, Wt & W 3 i UG
@R | Ak IR () 1 omadaik 4/3 &, @ u R T (I8) + W
AhA ! 3Ta R e eer wet fee | 3

A small bulb (assumed to be a point source) is placed at the bottom of a
tank containing water to a depth of 80 cm. Find out the area of the
surface of water through which light from the bulb can emerge. Take the

value of the refractive index of water to be 4/3.

Tiglera fmer & GgET @ w0 e § ? AW AgRE (TEE.) @ % e,
Hga® H1 TF A G FEY U G0-E9 A quia g whe § sgm Hifm
5 7 wew foa 39 wm fomn e 2 3

HYAT

TR e A vy Fafafn @ @s % v ke
@ IR
() YREdH
i) Ive (i)

What is meant by ‘detection of a modulated signal’ ? Draw block diagram

- of a detector for AM waves and state briefly, showing the waveforms, how

the original message signal is obtained.

OR

L]

Write the function of each of the following used in communication

system :

@  Transducer
(1) Repeater
(i11) Transmitter

9 | | P.T.O.
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(a)
b

(a)
(b)

(a)

(b)

(b)

24,
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(a)

(b)

(a)

(b)
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fargq ot (were) ﬁqﬁwwmwm (S.1.) "res Tl |

Foret wremA faggq &, E =3x10%1 NIC % ®r0 &l 10 cm?
SIFA % TH 1 I8 (TE) ¥ T A sAfarg w1 aftewer i, 59

() 9 YE F BEGA y - z FHdS F TERK 7, 991

() 39 Y8 % GHAA T e x-37& ® 60° I FART 2 |

Define electric flux, Write its S.1. units.

—> A
Consider a uniform electric field E = 3 x 10? i N/C. Calculate the
flux of this field through a square surface of area 10 cm® when

@) its plane is parallel to the y - z plane, and

(ii) the normal to its plane makes a 60° angle with the x-axis.

fordt eaufaea werd & fage & il F e, w@ t=o@Mt=T
T AN N, 97 Np/n B |3ﬂﬂs¥r=rr&m£rar&angcrm)%:m@
=% nadl T % 93 § Me Hfrg |

fu My ferenff Tites & B mﬁaﬁa@mmmﬁﬁamﬁ
fofeg |

The number of nuclei of a given radioactive sample at time t = 0
and t = T are Ny and Ny/n respectively. Obtain an expression for

the half-life (T, of the nucleus in terms of n and T.

Write the basic nuclear process underlying B~ decay of a given
radioactive nucleus.

m%mmm@mwa@@ﬁm@ﬁmm
Rt s s s fnn @ €1

S & ehTH-faeg wfietor w1 3w () O (siaw) fawe g
(i) Sgeft st i wfonfoa w0 & o Hifsr |

State three important properties of photons which describe the
particle picture of electromagnetic radiation.

Use Einstein’s photoelectric equation to define the terms
(1) stopping potential and (ii) threshold frequency.

10
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25, fovamdt (NeRmEf) frm fagrma m enuifia B, 3g@ HIT | 38 & St
=i feafige f5m w= et & gfgar s et 3

P
+ = R
Il

Q

| |
7=

aurte e FeRmer aiay #, Hger fg X R g @ | e whka fafee

o wiger forg b bR wemraa gm w9
G R vfady =g feam s 7
(i) R 9H & TEd g S = whely =g fean s ¢ 3

- State the underlying principle of a potentiometer. Write two factors on
which the sensitivity of a potentiometer depends.

|

In the potentiometer circuit shown in the figure, the balance point 1s at X.

State, giving reason, how the balance point is shifted when
@) resistance R is increased ?

(1) resistance S is increased, keeping R constant ?

55111 11 o P.T.0.
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SEF TR R TP R TEFE TR T I EeHE A @ f 13
TR o I TG 1@ A T F TG P T B I T W EH 9 | @
I 1 I8 19 g A 98 I¢ Fet b I A T | I Ar@l P [ ¥4 A
T & TeER STl ¥ 3T o Sugw ol w1 e fo | e s Sw
T 4 e g e il o, OEd 9 onart @ vge o | s g s
AT 1 T S R )

IRE & AYR W =il gl & I &

@ () WIARTRERAR AP A g2
(ii) wmwmm%mmm%waﬁw
B 72
(b) AH Waﬁamaﬁm%uﬁ%a@wmm
T ? _
Amit’s uncle was finding great difficulty in reading a book placed at
normal place. He was not going to the doctor because he could not afford

the cost. When Amit came to know of if, he took his uncle to the doctor.
After thoroughly checking his eyes, the doctor prescribed the proper

“lenses for him. Amit bought the spectacles for his uncle from his pocket

money. By using spectacles he could now read with great ease. For this,
he expressed his gratitude to his nephew.

Based on the above paragraph, answer the following :

(a) () Why does least distance of distinct vision increase with age ?

(i1) What type of lens is required to correct this defect ?

(b) What, according to you, are the two values displayed by Amit
towards his uncle ?

()  Torelt giforee o TR Wig e e srewia (amafifa) i S @ 2
® R n-p-n TR ¥ IwaRE Seaeis (C.E.) = 7 sftremafes wsi
wmm%mmaﬁ@ml |
70 fommg o wedt () e aen Gi) Frela aftremafomnt = qaiye
© Hévﬁavhﬁﬁﬂ%ﬁhaﬁwmwmﬁwaﬁm%fmm
AR T A WTH A A H8 § Tha1 2 ?
HAYHT

12

www.CentumSure.com




www.CentumSure.com

www.CentumSure.com



www.CentumSure.com

www.CentumSure.com



www.CentumSure.com

www.CentumSure.com



