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All questions are compulsory.

There are 30 questions in total. Questions No. 1 to 8 are very short answer
type questions and carry one mark each.

Questions No. 9 to 18 carry two marks each, questions 19 to 27 carry
three marks each and questions 28 to 30 carry five marks each.

One of the questions carrying three marks weightage is value based
question.



(v) 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 weightage. You have to attempt only one of
the choices in such questions.

(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 :

c=3x10% m/s

h =663 x 10734 Js

e=16x10"1°C

1, =41 x 1077 T mA™!
1

4re
o

=9 x10° N m? C2

m, = 9-1 x 103 kg

1. 30 AFTS o @ YIaTg! U= ITAchl o Sie Sl shl Tehe9HT ST ITATT hid
FU T YRR 9 i g §if | 1

Using the concept of force between two infinitely long parallel current

carrying conductors, define one ampere of current.

2. 5x 10" Hz s1gfa il T forgd-grachia Tae & fore v § gey w@dl 8 ? 1

To which part of the electromagnetic spectrum does a wave of frequency
5 x 1019 Hz belong ?

8. @ WM I A W ‘¢ FAMH o THM GG & THH s hl gl Togaue
I & fiefed € | 37 S & a1 o W T Y9G ST 99 39 Sl el
g g woTfees i et @ < S 2 1

Two equal balls having equal positive charge ‘q’ coulombs are suspended
by two insulating strings of equal length. What would be the effect on the

force when a plastic sheet is inserted between the two ?
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YehTIT oh Bie =H0r & MuR W faferter i digar =1 gfenfya i | 55
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Define intensity of radiation on the basis of photon picture of light. Write
its S.I. unit.
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The electric current flowing in a wire in the direction from B to A is
decreasing. Find out the direction of the induced current in the metallic
loop kept above the wire as shown.

O

<

A B
TR B-& | [T b1 HEAA IR &9 H B AT I AT & 2

Why is it found experimentally difficult to detect neutrinos in nuclear
B-decay ?

d.c. eedl S AT | a.c. dleedl o ITAM i TR =1 & Il 8 2 @
SR T |

Why is the use of a.c. voltage preferred over d.c. voltage ? Give two
reasons.

1-25 3TadATeh o YRe Jerd ¥ 54 forel IWad i sl 1-33 3TadAT
A W S T g | 1 AG iF IHER o €Y H SAGR hUT HALET A b
w9 T ? R0 T |

A biconvex lens made of a transparent material of refractive index 1-25

is immersed in water of refractive index 1-33. Will the lens behave as a
converging or a diverging lens ? Give reason.

4
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Using Rutherford model of the atom, derive the expression for the total
energy of the electron in hydrogen atom. What is the significance of total

negative energy possessed by the electron ?

OR

Using Bohr’s postulates of the atomic model, derive the expression for
radius of n' electron orbit. Hence obtain the expression for Bohr’s

radius.

10. T C & frEt Ta=e ufgent Henfa 1 fawa v as stafya foeam mn | sue
qvETd 39 A9 aiiar o TRt ot wurfea, S omafv Tl 7, § Tt fen
ST B | HYh (R O dfd Sl 3R ST § Ushdt HuTia § dfad Sl
AT FTq hIT | 2

A parallel plate capacitor of capacitance C is charged to a potential V. It
is then connected to another uncharged capacitor having the same
capacitance. Find out the ratio of the energy stored in the combined
system to that stored initially in the single capacitor.

11. el wam=r ufgert qamie & HAERG 8 % Tl W fo=i sid §T 98 SISy
o foreamoe 9T o RO Ue ol GiFfed s o foT UrRR o giwefiy f=m =t
for TR =TUes ST I SATERIHAT Bidl B | 2

Considering the case of a parallel plate capacitor being charged, show
how one is required to generalize Ampere’s circuital law to include the
term due to displacement current.
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foret @@ fSrEeh! fagd-ags s (emf) ‘B 91 A&k IR o 7, fohell =)
yfeieress ‘R’ < i @ wanfora fomam mom 8 | O Y efiae aeedr V7 TR g v
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A cell of emf ‘E’ and internal resistance ‘r’ is connected across a variable
resistor ‘R’. Plot a graph showing variation of terminal voltage V’ of the
cell versus the current T. Using the plot, show how the emf of the cell
and its internal resistance can be determined.

giger 3 hl TgrEal 4 ol p-n @iy seie & 3red-qur faseahil & &9 0 &
T hl ST T |

Explain, with the help of a circuit diagram, the working of a p-n junction
diode as a half-wave rectifier.

fopelt il & AR, ol STTIRY-HE * &% 1.0 x 107 m? 7 a1 e
15 A 9T YaTisd & @I 8, ¥ e Soldgil ol 3f1ed 19aTg =Tel 1 3TTehet
HIfST | 78 " o5 =T soeeiHl o1 Bca 9 x 1028 m™=3 ® |

Estimate the average drift speed of conduction electrons in a copper wire
2

carrying a current of 1-5 A. Assume
-3

of cross-sectional area 1-0 x 10~ m
the density of conduction electrons to be 9 x 1028 m

forell EwfgaTg THepITT 50 ABC % oieh AB T SR STIHI Tehavll ShT=T hi
Tl Tortul SATYOTreaq STT9ae it & | hid o TISH o TUacHIh RO ‘1 F
% foTu spusT: 1-35 3T 1445 & | 34 ToRton &1 T5H © 99 i o 99T 1 99
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Two monochromatic rays of light are incident normally on the face AB of
an isosceles right-angled prism ABC. The refractive indices of the glass
prism for the two rays ‘1’ and ‘2’ are respectively 1-35 and 1-45. Trace the
path of these rays after entering through the prism.

A
45°
‘1, ;

‘2’ S

45°

16. HIR womet | FrefaRaa % el fafav 2

(i) e

(i) g

Write the functions of the following in communication systems :
(1) Transducer

(i1)  Repeater

17. (i) grhE uard wd (i) wigreshi uard it sufeufa o greha & t@sn
T FaER NG Gkl e3T | 39 faveTshR] Aqu hl I fohd YR hl
STt ] 2 2

Show diagrammatically the behaviour of magnetic field lines in the

presence of (i) paramagnetic and (ii) diamagnetic substances. How does

one explain this distinguishing feature ?

18. CE fa=ma © n-p-n g yads 1 ufuy @ Eifuw | fa staxen § 98
TIRTE yage & 9 § S T 8 2 2

Draw a circuit diagram of n-p-n transistor amplifier in CE configuration.

Under what condition does the transistor act as an amplifier ?
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(a)

(b)

(a)

(b)

eI shl GREEHT 1 ITANT Hid g I8 SIS foh ThTeT <l TI3e Tehfd
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3l dleiligel P, A1 P, %l $H TR T 1 8 Tob $eh WTRG-3781 Teh-gat
% e B | e I Aygfad Y P, W Smfad @ | ferEt ot
dleliss P, %l P, 3R P, % = 3@ THR W T § TR 3@
Td-3181 P, o WTRd-3181 & 30° %1 9 §41¢ | P, P, 3 P, & 51
EISEEANIC I ERIRECIECIC IS I

Using the phenomenon of polarisation, show how transverse

nature of light can be demonstrated.

Two polaroids P; and P, are placed with their pass axes
perpendicular to each other. Unpolarised light of intensity I  is
incident on P,. A third polaroid P4 is kept in between P, and P,
such that its pass axis makes an angle of 30° with that of P,.
Determine the intensity of light transmitted through P, P, and

P,.

T USRIl o o9 A== Jehea’ Ug i ity fafaw |

q A e Fierse, T T i @rarg [ den B vy 3R, (v >> 1)
8, % I o AT I ehed o [TT ST ITH HINTT | $9 2 HicHIgSr § U
1 Fot wEA HE: N, 3N, 2 |

Define the term ‘mutual inductance’ between the two coils.

Obtain the expression for mutual inductance of a pair of long coaxial

solenoids each of length / and radii r; and r, (r, >> r;). Total number of

turns in the two solenoids are N, and N, respectively.
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Answer the following :

(a) Why are the connections between the resistors in a meter bridge

made of thick copper strips ?

(b)  Why is it generally preferred to obtain the balance point in the

middle of the meter bridge wire ?

(c) Which material is used for the meter bridge wire and why ?

OR
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A resistance of R Q draws current from a potentiometer as shown in the
figure. The potentiometer has a total resistance R, Q. A voltage V is
supplied to the potentiometer. Derive an expression for the voltage across
R when the sliding contact is in the middle of the potentiometer.

=V=

foret 20 cmW@%WﬁHﬁ20 cmawﬁwé?ma&mé;wa
TE@1 AT 8 | G o= sl gl 15 em B | WIS forgferd foar 3oet o o @
60 cm@WT@T% I@Wﬁﬂﬁﬁﬁﬁmmﬁ%mwm
difau | 38 ufafera 1 feufa ofit yefa faif@ Hifo |

A convex lens of focal length 20 cm is placed coaxially with a convex

mirror of radius of curvature 20 cm. The two are kept at 15 cm from each
other. A point object lies 60 cm in front of the convex lens. Draw a ray
diagram to show the formation of the image by the combination.

Determine the nature and position of the image formed.

fepelt 0t LCR witwel W %I dieedl V = V_ sin ot 3FIZwH i Il 8 | Th
= o 3ita &R it & foe =it sgeam A |

fopg ateen @ (i) Tafy afuy o fogq o vanfea & @ @ fs oft wis-emr 7
BT, (ii) TRuY # 3tfrehan wifth-& Bar & 2

A voltage V = V, sin ot is applied to a series LCR circuit. Derive the
expression for the average power dissipated over a cycle.

Under what condition is (i) no power dissipated even though the current
flows through the circuit, (ii) maximum power dissipated in the

circuit ?
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ol I ARG o MR W ATAhi, gaTcrehi IR fogq-Ufem & = fohdl @
favigTent @aron w1 foafaw |
Write any two distinguishing features between conductors,

semiconductors and insulators on the basis of energy band diagrams.

Ted $© 97 9 IR A0 Fg Tl H $S Gyl AR T, sTfeeran

IR ToRamehed™l § TH=a § T Rl Y&T0T oL T&t ot | 98 Ici-ohel dig fee

foreprra ot et oft | At 4 9 HTaAl-fUar @ e Y SFedi-Sita w1 gIa

fem | gieet 3 wan 1 e wdewr TR o T faem R 6 e sAcgm @

fifgd = |

(a)  3Teh AFEAR AT = Ford FeIt =l Tefeia feram 2

(b) UeATSTEERIY fohd TR Sideti hl SH-CIH I FEH it § FERIAT hid
g2

For the past some time, Aarti had been observing some erratic body

movement, unsteadiness and lack of coordination in the activities of her
sister Radha, who also used to complain of severe headache occasionally.
Aarti suggested to her parents to get a medical check-up of Radha. The
doctor thoroughly examined Radha and diagnosed that she has a brain
tumour.

(a)  What, according to you, are the values displayed by Aarti ?

(b)  How can radioisotopes help a doctor to diagnose brain tumour ?

TER % g qa &7 (faurd) fafae | smm aigem & gfshan 61 smen Hif |
Torell SaEe 3@ Wi Wi I3 quIisY foh TRl SATEshIT aTesh ail W Higah
Tt o 1= gRT Tohd TR 3T Highord et Ime fohanm Siram g |

Write two basic modes of communication. Explain the process of
amplitude modulation. Draw a schematic sketch showing how amplitude
modulated signal is obtained by superposing a modulating signal over a

sinusoidal carrier wave.

11 P.T.O.
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HIE Solae gemeaft 50 kV sl dleedl gRT aid Soisreial <l AT Hidl 3 |
FAFHI T Heg e-aiell quresd (uifa FIfT | 1= wrehl, I8 Aifheh gieh
3G &I THE AFd gY, Tl Soraei GEweell ol fade &war s o forel
UH JehTIreh FEAGS o diel JehTeT 1 S9N BIAT &, hd hl Wl & ?

An electron microscope uses electrons accelerated by a voltage of 50 kV.

Determine the de-Broglie wavelength associated with the electrons.
Taking other factors, such as numerical aperture etc. to be same, how
does the resolving power of an electron microscope compare with that of

an optical microscope which uses yellow light ?

I UTH ST T ATHIIRd ARG Gifew | 98 g & fow {5, fhm g foreht
52 Mo o it fhel ImaflE o M = W@ 58 M W fazmer amm o
AT ! TAFTANT FhIT ST Tehdl B, 39 S 1 HEbR HgHd fafay | 38
T o 39T ohT I <hIfoTT q 3&eh! Hmd +ff feifgu |

AT

() Toreh ohomE fee-8m E o surefs  fayga ot poaret feeht foye
R B B AT TA-IATEVT b AT Seh eae hifT |

(b) To= T ST 3ER q WiEe Tobeg! M@l S; @ Sy, W fo=m hifve =
TSN 2Q AT 4Q AV TG B | (i) 378 oA aTel forelq were ot
U AT ST | (i) AfE S¢ o fiadt T H a1g o TAM W WSdTh
‘¢, 1 Wiz HILIH W T WU, @1 Mt S; § oA aTel Togqq Foree
T UG BT ? SATIYTh SaTeh Scdd hifarg |

4Q
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Draw a labelled diagram of Van de Graaff generator. State its working
principle to show how by introducing a small charged sphere into a larger
sphere, a large amount of charge can be transferred to the outer sphere.
State the use of this machine and also point out its limitations.

(a)

(b)

29. (a)

(b)

(a)

55/1

OR

Deduce the expression for the torque acting on a dipole of dipole

> . . . =
moment p in the presence of a uniform electric field E .

Consider two hollow concentric spheres, S; and Sy, enclosing
charges 2Q and 4Q respectively as shown in the figure. (i) Find out
the ratio of the electric flux through them. (ii) How will the electric
flux through the sphere S; change if a medium of dielectric
constant ‘c,’ is introduced in the space inside S in place of air ?

Deduce the necessary expression.

4Q

Sq

a1 & fgferdt v |, @ d@ qui hifse fos fgfert & amm fodm o ™
=ehict! 3T wredt anfat (1) fohm gepr wme 6t St 8 | 39 TR i
TS o foTu = I8 HIfT |
i1 o Teferd v o fafess st 3fars it disraret 1 U@ 9: 25 8 |
g ferl shi SteTgal w1 I Aa hi |

AAdAT
e H quia Hifse fob foreft Tehavfl yeerer @i g gdita fepet weha
vaett Tt o sror foreft ud W foada Yo fopa gepr are foharm iram 7 |
30 g fgatae 3fanss i fgdias fifess it wnfle <teri & o ord
Ted IR |
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(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

2 x 107 % m geh <l Tehd & g g9 It faedd 1 31eIE v %
for st @ wifeam & Y1 1 590 nm 3R 596 nm i g TG
=1 39 fopan mn | ot R S d=m it g 15 m B | T whOn A
e foadd et § ugw 3fase f foufawi % S guea dftesfod
HIT |

In Young’s double slit experiment, describe briefly how bright and
dark fringes are obtained on the screen kept in front of a double
slit. Hence obtain the expression for the fringe width.

The ratio of the intensities at minima to the maxima in the
Young’s double slit experiment is 9 : 25. Find the ratio of the
widths of the two slits.

OR

Describe briefly how a diffraction pattern is obtained on a screen
due to a single narrow slit illuminated by a monochromatic source
of light. Hence obtain the conditions for the angular width of
secondary maxima and secondary minima.

Two wavelengths of sodium light of 590 nm and 596 nm are used
in turn to study the diffraction taking place at a single slit of
aperture 2 x 10~ 6 m. The distance between the slit and the screen
is 1-5 m. Calculate the separation between the positions of first
maxima of the diffraction pattern obtained in the two cases.

Trach & | forelt S1afira wur it afeerur stgfa & folu =iees Sgom
Hifore it =g gulsn 6 o7 smaf &0 F I steman swehl St |l
TR

TISHAGH 1 AT NG WY | $Eehl T I STeRTH o
foraror 3 g same T o AT ol sl @itd % Y 56!
I9ETT foRE eRT feha ST R |

YT

Id FUSeA! Neaddiel w1 AMifhd M@ Tiftw | 3Eh fagra sl
HREYUTAT T &Y T U hHifST |
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(b)

(a)

(b)

(a)

(b)

frefafga & 3w Ao

(i)  TiedAmier 6 FUSe o &g TH TR & FAITDR hIS hl TG
FI IETTh 7§ ?

(i)  Toret fieamndieX 1 g/ gailear § gig o &1 acdd 98 8l 8
foh 3T dieear gfear § ot sifaria: gfg & swft | sww o
BU ST I |

Deduce an expression for the frequency of revolution of a charged
particle in a magnetic field and show that it is independent of
velocity or energy of the particle.

Draw a schematic sketch of a cyclotron. Explain, giving the
essential details of its construction, how it is used to accelerate the
charged particles.

OR

Draw a labelled diagram of a moving coil galvanometer. Describe
briefly its principle and working.

Answer the following :

1) Why is it necessary to introduce a cylindrical soft iron core
inside the coil of a galvanometer ?

(i1))  Increasing the current sensitivity of a galvanometer may not
necessarily increase its voltage sensitivity. Explain, giving
reason.
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