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c=3x10%m/s
h=6-63x107*Js
e=16x10"1°C
Ro=41x 107 Tm A~
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=I¢H T G = 1-675 x 10727 kg
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General Instructions :

(%)
(ii)

(1i1)

(iv)

55/1/1

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.




(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.

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

c=3x10% m/s
h=6-63x10734Js
e=16x10"1°C

B, =47 x 107" Tm A~

1
me
o

=9x10° N m2 C2

m, = 9-1x 1073 kg
Mass of Neutron = 1-675 x 10727 kg
Mass of Proton = 1-673 x 1027 kg

1. e chouE R 89 B 3§ O wh R foge @ fiyd se-omd, poo2 |
39 foya 1 sueht Tarft Srewen | YRl rEE 9% guH # (W % fow), @
W fopT I gt 1 & fore s fafee | 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

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

2. T YN oregq g € greahi &1 1 THAT F1d € ? 370 S g &
fere smor fofem | <

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

3. TEESH YN h e W § IR A0 HOH, (@) 9 ITH B
- : 1

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

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




9.

55/1/1

Fory it ld f i & wiefer 1 v = 9 B
@f

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

§ N S
staEhR ¥ e whd = 3 E 2

Why is the core of a transformer laminated ?

forell yPmI-gadt g8 W etfaa At i digar % |1y Yeifagd 9W %
aftads i THia H T W (IIerE) § Sy |

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

geefl % GEh &9 F FEAR TeH H 0F, Y % U8 & 9 WH | I
A1 8 ? _

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

3 3may, zuCW—zucmz Aqu BfSgali M@ T E | AT BS
&= 5 cm 1 gl 2 | 39 Q1 % HIW R % gafawet 98 i faba Hife |

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

fret =T o 39l % UaTE AN 99T IEY Yangd faeq uwr § g€y
fafay | 3@ 39 @ wm Fifse 5 a9 sed w e =ee & gfedy o
i 9 a1 8 2

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.
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10. fre Feeh 1 B R, SEH A F N E, Frd o TR R @ R |
wﬁ@mﬂmﬁ@mﬁng@ﬁwsﬁaﬁ% | 39 SR FHecl Hl
o R, T A N'R § ot @ o T o waea € R | Y e qu
JATHR FElorl o Frachid TN I I TG hITT | 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% AMd gC T om@ # g T /e D, 9o D, 3Tew e &, 1991?11&%1@

YaTfad YR 1 719 T4 shifag | 2
D, 20
N
L1 ANV
D, . 20
ANAMN————]
5
|:_ AAAAAA
|l
i 1Q

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

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

Dl[\j 2Q
ANN——
L1
th/l 2Q
AN A————
I~
+|r_ AAAAKA
i 1Q :
6V _

12. EEgoH ] i freae stawen #, $Eehl S S 5.3 x 107 m R | v
% IR 84 W I8 Beam 212 x 107 m & St B | () G FoeH W&
HT TH qAT (1) T9 I FIEAT T WA T HT Foll 71 HI | 2
In the ground state of hydrogen atom, its Bohr radius is given as
5:3 x 107! 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
(11) the total energy of the atom in this excited state.
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T WEd! g () e i gy | v faa % R ag
a%g ¥ o1 areft forl AR WS wEEd § | rvadl gigyie it ga § 36
q o fafay |

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.

10 kHz 3Tgfi dem 10 V ReX dieedt & w dew fpaa &1 3w, 1 MHz
gfa qer 20 V R dicear it args a0 @I Higlad 1 % fog e s
2 | @ fuif fife
@) WG I,
(i) 39 UYE ST |

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

(1) the modulation index,

(1)  the side bands produced.

(2) Togq-grahi a0l & o= Bl 8 2
(b) 39 T I U ARG Hiil {5 [EII-FHE TUI H SAl a4 HolTT I
9§ I ?
HIAT
(@) Treifed Regg-grede @ B 39 qee & aed (E0d) wu A
afeya Hf

@  gEwad

(i)  3TeTeH-fohTol
(i) T e
(iv) 7T TR

() mﬁawaww@mw@m

(a) = How are electromagnetic waves produced ?

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

OR
6




(a) Arrange the following electromagnetic waves in the descending

order of their wavelengths :
@) Microwaves

(i) Infra-red rays

(1)  Ultra-violet radiation
(iv) Gamma rays

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

16. Tort@Er® & i % 3w & amt@ # quie g 9Rwy § 9w I, % 7 &1 g
| I | 2

30 Q I,
A >
) 200 |20 v
]|
I,
Iz A i

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

30 Q Iy
I VAVAVAVAVA > .
I Fis W
1 20 Q TO Vv
—<—AAMAMN ; | ;
12 A 4 3 M
! I > ANV =
I
80V 20 Q 2
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17. AE-SUTH FAF 1 T AW Fael & SEY | 396 FE A H Fgm=a
| fafae | @& # a7 AR % 3= Sieear 39 S | 3961 I H g
2

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,

18. Tordlt uftferent & e @ Othea L &, 1 a9 waifua & & foe strevass St
% S W= LI S 0, G il 3 R0 o i, e 4

B, TRATRART & &erhet A, URTTeresT 1 weTs [ 9T SEh Ui ThTE (W)
oS o W o T&T n, F U6 F UH HIC | T9R g9E 6 St o 1 5H
B?/2u, BT & |

Starting from the expression for the energy W = % LI2, 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%/2u,.

19. (a) &% TH. (a.c) A freh et damie @ A B 8, @ ey
% o ool =% #, €9 g s i T Siea Wi w1 AE I g
B
b) T fagq wow e guris & Aofisn § Jo1 8 | IR 39 TEE # Tw
TH. (a.c) 7 R M. (dc) G T e AC, q@ H YO F
Wﬁ%%qlmmﬁwamaﬁémﬁﬁﬁaﬁmaﬁwm
feam g 2 ‘
(@) 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 god (Y % fog &id & wAE), et 80 em TR, T & M IF A TG
@M R | AR I (SFA) F A 4/3 &, @ 9 A Hag (I8) b 34
S ! A Hig red ey wree feerm | 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.

g Rl % dge @ & 2 o AgR (vaw.) W F R
TYES 1 T Al ANG TR YT TO-EA1 HI G gL F&Y F Ig@ Hiog

7 7@ "ew e 8w foRn S & | 8

HYAT

HOR e | Ygwh FfaRed Tos 92 1 T i
@) g

() S

(i) IH (M)

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

Write the function of each of the following used in communication

system :

@) Transducer
(i1)) Repeater
(i11)) Transmitter
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(a)
(b)

(a)
(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

T o1firag (werere) o1 TRWTST Q9T SHRT TH.STE. (S.1) Ak fafeT |

el worem faerq &9, E =3x10%1 N/IC % %RV &l 10 cm?
&TFA % TH 1 Y8 (TE) ¥ T aret Afarg w1 gitewer hife, s

() 39 IS H GHAA y - 2z THASA % GHIRK 7, a1

(i) 39 S % THAA T IAETS x-31& § 60° I ST 7 |

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

-> A
Consider a uniform electric field E = 3 x 102 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

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

ot Ueaufaes verd & fest o arfirnt & e, g @ t=0qMt =T
T HAT: N, 927 Np/n B | 568 30 T1i%h Y 318 31y (T, ) & forw
S5 n 9T T3 9 8 916 HIf |

faw g feendt aftvs & p- mﬁ@ﬁaﬁaﬂwmﬁrﬁamﬁ
faftaw |

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 (Ty/) of the nucleus in terms of n and T.

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

@aﬁ%mmﬂmwﬁwa@@ﬁmﬁﬁgﬂw
fafertont & wforem fopmr 1 Fmfmr @ & 1

IMETEA o TehrI-feargr wefisheor =1 3w (1) el (3tawh) fawa qen
(ii) Taeht amafty b afenfya wE % foag Hife |

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




25. fovwemmdt (IREHR) fra fagma W enutfa &, 3g@ I | T & Hre
=i forflge oM o aefREmiet i gomfgar Y et g |

P

+| s .R:,J/\;,

Q
A=

guite e grRefier ufey #, Hqed fomg X W ITH gt B | SR Al e

for wqem fog form wohR TamT=afE &P S
@ R Sfy st e S 2
Gi) R U 9€ @A §Y S 1 Wl e feam e 2 g

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

57

+| - ¥

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

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

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

55/1/1 11 PT.0.
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Afia & el B AW gl R e O Yo § Sgd Hes B W ot 1 9
Elaet & I gl o W@ & Hifeh d THEU & @ HI 927 T8l B Thd I | I«
HAfd Sl I8 T g Al 98 3¢ SiFek & TW o T | ITH! Al & O ¥4
Teur % YT Sl ¥ Ik fo1C IUYTH wdl 1 gIE A1 | A I A
TY ¥ 3T ¢ e @lie o, oad 3 o @ el @ | e forg 3=
A ST IR =k Toham |
IR & YR R F=AIfRd Te71 & W T
@ @) I Tgd W GWE Al Jad gl i g Il § ?
(i) 39 Y HT MY, A F T FH TR & =9 i Aavashal
Bt B 2 _
(b)  3M9h ITUR A gRI 319 TS & Wi foh @ qet Wt g feRa
= ?
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 it, 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 :
(@) (1) Why does least distance of distinct vision increase with age ?

(ii)) 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 ?

(a) %ﬁ;ﬁwww@waww&a(mﬁ%ﬁﬁ@m%?
) T n-p-n gt & wfE Scasis (C.E.) fom=ma # sifirenefies o
T HALIIT FA & ¢ YUY ARG 96T |
39 fomma 8 vt () faw g i) fFefa srfreneforst =t <wisy |
© &9 ¥ v hifse 5 ol sifienafent 1 sgam gt & e am
oY T W9 JTH A | hd & Thal & ?
reraT
12
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(@)

(b)

(©

(@)
(b)

(©

(@)

(b)

(c)
(a)

(b)

ferett p-n gy g E{Csil T HY G '35’ ?
@qmﬁmaﬁ@ﬁmﬁavhﬁmﬁﬁammw
uf-qr-fezeht & €9 § H FrT 2 |

39 fore fasft qon fria ao-&ai i gwise |
mﬂméwﬂaﬁ(ﬁzm)mmm%mwm
ST 8 2

Why is the base region of a transistor thin and lightly doped ?
Draw the circuit diagram for studying the characteristics of an
n-p-n transistor in common emitter configuration.

Sketch the typical (i) input and (i1) output characteristics in this
configuration.

Describe briefly how the output characteristics can be used to
obtain the current gain in the transistor.

OR
How is a depletion region formed in p-n junction ?

With the help of a labelled circuit diagram, explain how a ]unctlon
diode is used as a full wave rectifier.

Draw its input, output wave-forms.
How do you obtain steady d.c. output from the pulsating voltage ?

HaY o qu Hig fh fFE dioiiss & T % 91g g T S
Raepa: gfaa whre 81 AT 8 ?

fi7 wdaw dieiise P, P, 991 P, %l 39 YR WaT T ® 76 P, a1 Py
$I qIia & P, I qIG & & HHIY: 60° AT 90° W Fht 8 | o &
fe@me U ogER ww Sryfaa uwavnll TR i S WieRiss P, % |HEA Tl
2 13 P, W v a1t wehrer Y dfiran I, B, @ J&ehi 04, 0, qAT 04GR
Iftra weprer i <frerar w7 HIRT |

I -
S 01 02 03
P P, P,
HAIAT
13. PEO:
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(@)

(b)

(cj

(@)

(b)

@)

®)

(©

- gTE hl ST T % IUANT 0 2uiisy T foRE YR t = 0 g

W TH GHAA qUMY GERA BA1 & ARX H q9I 9%, Tk a0 3cdd
w2 |

T o G o ITAN § To J1eaw § foke 7resm shi AR S gs,
fortht Tmae a@ & o1, S1uede & Wd & 9 %1 geE Hifse |

SIS ThaUT TR, G WIEAHI i JUF () T a1t fhE g8 (TdE)
T ATTad BT 7, d GRSl ST T STqatad Yeere gl bt # ermgfa
UM (STR) Bt B Imﬁﬁlﬁﬁﬁﬁmaﬂ’i@m%l

Describe briefly how an unpolarized light gets linearly polarized

when it passes through a polaroid.

Three identical polaroid sheets P;, P, and P3 are oriented so that
the pass axis of P, and P; are inclined at angles of 60° and 90°
respectively with respect to the pass axis of P;. A monochromatic
source S of unpolarized light of intensity I, is kept in front of the
polaroid sheet P; as shown in the figure. Determine the intensities
of light as observed by the observers O;, Oy and O3 as shown. \

Ue
@

O
)

o
o

L hed L

P, P2 P3

OR

Use Huygens geometrical construction to show how a plane
wave-front at t = 0 propagates and produces a wave-front at a later
time.

Verify, using Huygens principle, Snell’s law of refraction of a plane
wave propagating from a denser to a rarer medium.

When monochromatic light is incident on a surface separating two
media, the reflected and refracted light both have the same
frequency. Explain why.
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srged fem w fofae o @ ofew w9 § = HifSe | s 3wEm g,
JAHR FScll  HRU, 36 el 1efi forg W grashra & & fore =it wmw
$ifor, afe e fag Focit & 5 @ ‘@ g0 WA, Feoit H BT @ & a0
Fecll F T g YaIied B | FSA F hg W FhT &7 a9 d = a3 T W
oo orefir formg T e 8 3 RGNV 1 T o W HIRA |

et

(a) T TR 919 (S[) o HROT Grrhid & 1@ HI Y |

(b) SUTH INW % ITAN g 9 Heail Nea-Hied o HE HH & g
1 3@ HINT | 7 vy o (Bin) g &9 qon gg @ik &
IS T T ThE 8 2

© Tt Aeaardicr = et & Tt s & fore o9 auTaehy | 3TeY
oty 3 I T IGAN fRAT ST B, SEfh feaAHIeT Wi dieeHie |
TG HW H U T 3= RAg @ dvfis § Sier 9@ & | we
Y for T8 1 g1 2 |

State Biot-Savart law, expressing it in the vector form. Use it to obtain
the expression for the magnetic field at an axial point, distance ‘d’ from
the centre of a circular coil of radius ‘a’ carrying current ‘I’. Also find the
ratio of the magnitudes of the magnetic field of this coil at the centre and
at an axial point for which d = a3.

OR

(a) Draw the maghetic field lines due to a current carrying loop.

(b)  State using a suitable diagram, the working principle of a moving'
coil galvanometer. What is the function of a radial magnetic field
and the soft iron core used in it ?

() For converting a galvanometer into an ammeter, a shunt
resistance of small value is used in parallel, whereas in the case of
a voltmeter a resistance of large value is used in series. Explain
why.
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