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G) @t go7 I § | 57 J97-97 d FT 27 FoTE |

(ii) 3 YIH-99 & AR YT & : @V 37, U &, GUS & 3N U8 7 |

(iii) @US 3 H gier 597 &, I & Uk 37% & | @S & 7 qid J99 &, I9% & al &
g 158 gd arg g & 9% @ AT 3% & 3K @8 ¢ § 997 & ya% &
gier 37 & |

(iv) ¥o7-97 4 GHT T HI3 lahcq 767 8 | aoifd, v 37 arci gt 3941 4, 3 371 art
YT 1397 737 & | 0F 991 H 3791 13T 7T g7 § @ i Uek Y9 & AT 8 /

(v) S8 AT §l, A [AEfIREd Sifa% [AIaiel & Tl F I9IT H GH 8

c=3x108 m/s

h =663 x 10734 Js
e=16x1019C

Up=4nx 107 Tm A™?
gg=8854x 10712 C2 N1 m2

1

4T|:80

=9x 109N m? C2

gTFL T GEIHM (my) = 9-1 x 10731 kg
2T T geIIH = 1-675 x 10727 kg

el T geam ™ = 1-673 x 10727 kg
JTENTIG! §&AT = 6-023 x 1023 ¥fd 719 Wi
Seger f=rdm = 1-38 x 10723 JK 1

General Instructions :

()
(ii)

(i11)

(iv)

All questions are compulsory. There are 27 questions in all.

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

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.

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"1C
Up=4mnx 107 Tm A~
g9 = 8854 x 10712 C2 N1 m2
1

4n80

=9x10° Nm? C2

Mass of electron (m,) = 9-1 X 10731 kg

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 X 10727 kg
Avogadro’s number = 6-023 x 1023 per gram mole

Boltzmann constant = 1-38 x 10723 JK-1

Qs A
SECTION A

1. 3 Hd8H =0 TGl A R B W OHER: —Q 3TN +3Q IO § | I8 TH-GH h
Treh H AR TR Tehget W gl d W gus L e T R | $h St eniH
9 %! THid AT HIT | 1

AT

fopeft enfeare Mielta @ 6t il B R, qn sed BT R, 2 | 9 @ &
g T oIS AW Q FEUd 2 | 38 @A W (1) Hidld Iee, 3R (i) el I W
USSR ST Ecd ST T 2 1
Two identical conducting balls A and B have charges —Q and +3Q
respectively. They are brought in contact with each other and then
separated by a distance d apart. Find the nature of the Coulomb force
between them.

OR
A metallic spherical shell has an inner radius R, and outer radius R,. A

charge Q is placed at the centre of the shell. What will be the surface
charge density on the (i) inner surface, and (ii) outer surface of the shell ?

/411 | 3 P.T.0.
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fortht AR 1 n TIET TAl, TSH T 1 AR TaUd r AT S’ Ild R
2, O goft 3 urvd d wifoa foren e @ | 39 R @ fohw wiifeyfa ° wmm amn
aTRd B ?

Under what condition will the current in a wire be the same when
connected in series and in parallel of n identical cells each having
internal resistance r and external resistance R ?

HAAIHISA o MY T gaelt S TWd GHd hl Iacsiitedr & fou Forfes =i

g7

HAYAT
STYH ICTEWN sl HETIAT | Ig AT hal el fop fogq-grachia aai St 3R
HaT Sl 98 hidl @ |

The small ozone layer on top of the stratosphere is crucial for human
survival. Why ?

OR

IMlustrate by giving suitable examples, how you can show that
electromagnetic waves carry both energy and momentum.

M@ ¥ T THNI-GUTE gt P 3R Q % 7w smafaa fafertor &t emafi v &
ary el fawa v, o forror guitan e 8 | 3§ fope a1g o daell adresd
BT B ? 310 I HI gfee i |

R P Q
!

\Y%

(o]

»

0-1 1-0 (x 1015 S—l)'

The figure shows the variation of stopping potential V_  with the
frequency v of the incident radiations for two photosensitive metals P and
Q. Which metal has smaller threshold wavelength ? Justify your answer.

A P Q
f

\Y%

(o]

0-1 1-0 (x 1015 S_1)=

et 1 9 a1 §=01 1500 kHz 3T a €id i & ?

Why is ground wave transmission of signals restricted to a frequency of
1500 kHz ?
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Qs d
SECTION B

TR 790 &1 I A8 guiH % fofu Hifse fop fopeft staifim Tiefle @a &
%mtsuvlé? STEL TIEq-83 39 YR 1 BIAT & foh SI8 THEA 3TN 3Heh hrg T
Hepfegd (Wifgd) & | store

2 fowTed gHT-X 99dd I1el o THEHH A& ¥9cd + 6 IR —oc @8 | (1) &
T1eU < s, AT (i) 3 =gl o are fogq-aa fgiia i |

Apply Gauss’s law to show that for a charged spherical shell, the electric
field outside the shell is, as if the entire charge were concentrated at the
centre.

OR

Two large parallel plane sheets have uniform charge densities + o and
— 0. Determine the electric field (i) between the sheets, and (ii) outside
the sheets.

foreht otrel T8 AR AB H 4 A 910 YaTfEd &1 W 8 | 3@ T guIU I8N 39 aX

Y yaTfed 9w o faudid foen 4 a’ & TH a8 0-2 m g W 4 x 108 ms1

%I 9T | s WM P Tfqu™ 8 | aR | JaTfgd € o R0l Ic9d Jrehid &

gﬂmmmmﬁﬁwqf@%aaﬁﬁq | 39h! Toum =1 fomiw &9 @ 3g@ ot
|

B

A 4x108m/s
A long straight wire AB carries a current of 4 A. A proton P travels at
4 x 108 ms~1 parallel to the wire 0-2 m from it and in a direction opposite
to the current as shown in the figure. Calculate the force which the
magnetic field due to the current carrying wire exerts on the proton. Also
specify its direction.
B
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fort ac |a g Torell Tu=R ufgent wenfa, REehl g dfgedt &1 &% A
3R 3 o gURA d 2, S ARG fR S @ R | 78 gwiisy fo denfer s
it fereeamue gm0 Gl o1 Mafa i arefl g % T R |

A parallel plate capacitor of plate area A each and separation d, is being
charged by an ac source. Show that the displacement current inside the
capacitor is the same as the current charging the capacitor.

9. w3 THW g frt g P R afimfa s @2 | 3@ g P ¥ 15 em g W
foreht 3aa ofw =i SAfYaTia 9o & 99 W @ fo w7 | 9t sm 39a o A
®IE gl 10 cm B, A1 I8 G fopd forg w stfinfa gm 2

arerar
forell foFa 1 15 cm BIhE g % el qUU  HTHA T@1 71 & | $9 g9l g
39 fors 1 @9 1 aweafess gfafora swa 2 | g@w @ forw B gft el
Hif |

A beam of light converges at a point P. Now a convex lens is placed in the
path of the convergent beam at 15 cm from P. At what point does a beam
converge if the convex lens has a focal length 10 cm ?

OR
An object is kept in front of a concave mirror of focal length 15 cm. The
image formed is real and three times the size of the object. Calculate the
distance of the object from the mirror.

10. RO ¢4 U re i for foreht waer gemest i favier amar frefafas w
fore yepR Tt ottt 2

(a) AT Thr=1 1 G
(b)  flgEe o\ 61 ®ishE gl

Explain giving reason, how the resolving power of a compound
microscope depends on the

(a)  frequency of the incident light.
(b)  focal length of the objective lens.

11. @ ¥ 97 & fgfeit s & aenfaq grefies sewen quint = 8 | IJ@t
SSy—SS;=M47 |

o P

O

(a) NI FfaeRtur o foaw gfaery =i ol |
(b) T =ei & foru =te g <hifs |

55/4/1 | 6



=
A0

12.

The figure shows a modified Young’s double slit experimental set-up.
Here SS, — SS; = M/4.

o P

S
S X LTS o

(a) Write the condition for constructive interference.
(b)  Obtain an expression for the fringe width.

fRet n-p-n IRTER &1 IfIse Icasie ffa sifiemarfies om@ o guiit 31aR
2 |

I, = 60 uA

I, = 40 uA

I, (mA) —
o HNWMAUOT®

5 10 15 20

Veg (V) —
(a) Vgg =125 VA, = 60 A T 3c8siesh 9rT, q
(b) 9 forg W Sicear Afey B’ F1a HIMT |

A certain n-p-n transistor has the common emitter output characteristics
as shown in the figure.

I, (mA) —
o HNWRIOI®

5 10 15 20
(a)  Find the emitter current at Vi = 12:5 V and I}, = 60 uA, and
(b)  Current gain ‘B’ at this point.

P.T.O.



13. (a)

(b)

(a)
(b)
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Qs 9
SECTION C
Toreht ford-sTaeesl W dicedl o A9 9N o =0T 1 g+ arel U 39
uifedfa 4 Eife Safe aftay 4 wig s gty o it 2 |

i) Iy (R) IR 999™ (T) & = #hd (Hg) & fau U
IRG (a) | T JFER B | 4 K o e Hg o TagR 6l SrE
$||\3Q|

T 0-16 E

% 0-08
[T
1 C
| I/ | |

0 2 4 6 8
T (K) —

STRE (a)
(ii) ;}ﬁ@(b)ﬁmﬁmm%mﬁﬁﬁﬂﬁﬁﬂw%ﬁ?
?

A

B

I (mA) T
Eloa

| Ci

»

0 SE@ vV (V) —
3IRE (b)

Draw a graph showing the variation of current versus voltage in

an electrolyte when an external resistance is also connected.

1) The graph between resistance (R) and temperature (T) for
Hg is shown in the figure (a). Explain the behaviour of Hg
near 4 K.

T 0-16 E

%o-os
/T
1 C
1 I/ | |

0 2 4 6 8
T (K) —

Figure (a)
8

3
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(i1))  In which region of the graph shown in the figure (b) is the
resistance negative and why ?

A

A

Current —»

I (mA) E
C

v

0 Voltage V (V) —
Figure (b)

14. (a) oM@ # gwiv ¢ gfwy & fore s fag o fhe ger ywifea g,
fe

() Ry H & G T,
(i) Ry 3lg & I,
Jefeh IHUY & I Ol FRk AuNEfdd ®d 8 ? I Y0 H 370

I T gfee Hifu |
4{}_{|— /\
A J B
+||_ Cﬂb(}
R, Ko
ﬁ/\/\/\,—(.
(b)  dlcediel i gar H iR i ITREhal & < STt 8 2 HR
difT | 3
HYAT
Hiex |g 1 wRIwR faga ffee | ufmey sma Eifaw ot e fifse fw 5@
fater gra forelt =mores o1 o19a afeiy fopm TR fuifa forem < owerar 2 3

| 55/4/1 | J P.T.0.
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15.

16.

(a)  For the circuit shown in the figure, how would the balancing
length be affected, if

1) R, is decreased,
(i) Ry isincreased,

the other factors remaining the same in the circuit ? Justify your
answer in each case.

(b)  Why is a potentiometer preferred over a voltmeter ? Give reason.

OR
State the underlying principle of meter bridge. Draw the circuit diagram
and explain how the unknown resistance of a conductor can be
determined by this method.

T e, Th ST 3T Th Tt F01 Bl G forvfaiet 7oh i fopar
3 3 iRt 5 T St IR 1 R % e T THEHE g & B e
TR | (i) SR TGS Sl hl qaT hitg | A TieiH o e 99 6t e
5 cm ®, a1 S qAT Ul 1 < gt hi Frsen Feif i |

A proton, a deuteron and an alpha particle, are accelerated through the
sgme potential difference and then subjected to a uniform magnetic field
B , perpendicular to the direction of their motions. Compare (i) their
kinetic energies, and (ii) if the radius of the circular path described by
proton is 5 cm, determine the radii of the paths described by deuteron
and alpha particle.

(a) 989 H saredn i for ford) edidier sl e § forg yeer afafda
forar ST 2
(b)  Torell Teaqrie &1 Fuee @1 gfalig 15 Q § T $9eh qUI JAT foeao
HIT 4mAR | 38 0— 6 ATIRE & wHeX # gfafdd HIfSg |
e
(a) G899 # =yrem Hifu fo frdl Aeadadier = dicedier d§ form yaR
gfiafda feram ST gehdt B |

55/4/1 | 10
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17.

(b)  forelt AeamrHiet o ot & 980 Q o UfcRIY i TATIA hieh Tehell Fivaa
UfiER o dleediet i AT HI TRt 7 | 38 At T 470 Q w1 Ufay
AT h T 3T IREL YT T a1 & | TeaHHIe 1 Jfalg F1d
T | 3

(a)  Briefly explain how a galvanometer is converted into an ammeter.

(b) A galvanometer coil has a resistance of 15 Q and it shows full scale
deflection for a current of 4 mA. Convert it into an ammeter of
range 0 to 6 A.

OR
(a)  Briefly explain how a galvanometer is converted into a voltmeter.

(b) A voltmeter of a certain range is constructed by connecting a
resistance of 980 Q in series with a galvanometer. When the
resistance of 470 Q is connected in series, the range gets halved.
Find the resistance of the galvanometer.

M@ H T IER Uflig R o fohefl STIaThR =metesh %A MNOP i guif
T R ) o e e &9 B A st Tl R @ A V& e 2

B
X X X X
X X M N
x x x | V<=
X X P:_(b__f;O
X X X X
ffciad & foe =es s T

(a) YT ‘ON’ W HRd 5 7R Iqehl femm, qen
(b) 3Tl MN 3R PO % &= Tarft 3@ f9.a1. 9 (emf) ITed & & fow
T I T H o T mavae ol | 3

The figure shows a rectangular conducting frame MNOP of resistance R

_)
placed partly in a perpendicular magnetic field B and moved with
o = .
velocity v' as shown in the figure.

a
B
X X X X
X X M X A N
X X X V<]
X X P:_(b__:‘;o

11 P.T.O.
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19.

Obtain the expressions for the
(a)  force acting on the arm ‘ON’ and its direction, and

(b)  power required to move the frame to get a steady emf induced
between the arms MN and PO.

el guaRieh g Tepdl quey fomer o1 wldferel a1 @i o forg foptor smw
Wi | 39T fohg Y i@l ol ik gl % Y&l H U HTEHH % [T sEeteh
fafar | sifaes fave wma 0 & fau sravas wewqul qel iR 3!
gftorrt Hmreti w1 Seoi@ HIfT |
BPe))
(a) Torell Fgaehr 5w & foTu stvea o & any fomre o7 o foammor =61
g & foIe 7 it |
(b) 7 fo=red i 3R Tsw i < gl # S50 % ugred & s1uedr
fore wey geqa Sl |

Draw a ray diagram to show the image formation of a distant object by a
refracting telescope. Write the expression for its angular magnification in
terms of the focal lengths of the lenses used. State the important
considerations required to achieve large resolution and their consequent
limitations.

OR
(a) Plot a graph for angle of deviation as a function of angle of
incidence for a triangular prism.

(b)  Derive the relation for the refractive index of the prism in terms of
the angle of minimum deviation and angle of prism.

(a) TYI T Ioci@ hifore fop Sfemm 3t SHT & 9= T SIS &R o 37
38 1 ey fHeme |

(b)  forelt Uiei SR fohelt 00T W1 cafid A el 3 e fawal & T
o foTu ssrer e hifvte 8 geg ettt auresd guE gt |

YT

(a) Torell soiereia M fonelt Wielt =1 oo favra ah cafid fopen T 2 | 578
¥ fopes fou
(1)  Helg sl quieed o1 i 3Afush g, qen
(i) T %W BN ?
Teh TeRUT | 37T IT I gfse hifT |

(b) Tordlt o o1 gam 3Tl e-set quresd 9 forg R Hefid gar @ 2
T g fereror gsigy |

55/4/1 | 12
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(a)  State briefly, with what purpose was Davisson and Germer
experiment performed and what inference was drawn from this.

(b)  Obtain an expression for the ratio of the accelerating potentials
required to accelerate a proton and an o-particle to have the same
de-Broglie wavelength associated with them.

OR

(a) An electron and a proton are accelerated through the same
potential. Which one of the two has

) greater value of de-Broglie wavelength associated with it,
and

(i1)  lesser momentum ?
Justify your answer in each case.

(b) How is the momentum of a particle related with its de-Broglie
wavelength ? Show the variation on a graph.

20. (a) WIE % AR H TN A FY BIEGEH WA hl ndl Hem |
T ST o el hTad o foTu =eeh e HIfT |
(b)  TTSSISH TTHIY] < THFEH <hl TFCH! @1 hl TUICEA! o e Fgent g

faRau | o HINT foh BEgeM & Icasi wwed i fohe ooft § H,
TS gefYd B | 3

(a) Using Bohr’s postulates, derive the expression for the orbital
period of the electron moving in the nt? orbit of hydrogen atom.
(b)  Write Rydberg’s formula for wavelengths of the spectral lines of

hydrogen atom spectrum. Mention to which series in the emission
spectrum of hydrogen, H line belongs.

21. fafym Tifeehl 1 oM™ @ o WY FEA ol Gid @A o =Rl hl
T & e o Elifau | 38 9% & fohedl @ fafime aeron =t fafaw | o7 =56
TR Tor@ue SR TR Heaq ST &1 SshaTsTi H el Uk 8 ohl el

fore JhR AT B 2 3

Draw a graph showing the variation of binding energy per nucleon with
mass number of different nuclei. Write any two salient features of the
curve. How does this curve explain the release of energy both in the
processes of nuclear fission and fusion ?

| 55/4/1 | 13 P.T.0.
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24.

ag T > 0 Ko T (i) n-JhR, AT (1i) p-JHR o AT o Hall 9U8 3TRE
Hife |

n-hR o Si-3THETAR] o TehUT | STdT Holl &R AT 98 <hl dail I gl =
BT B, Sefh p-JhR o eI H UTE Holl-Eal GAST S o IS I AT
ST BN 8 | ISET <d g AT HIfY foh =red 31 SIS dvel § 3 Sl
TR = fyest fvmd € |

Draw the energy band diagram of (i) n-type, and (ii) p-type
semiconductors at temperature T > 0 K.

In the case of n-type Si-semiconductor, the donor energy level is slightly
below the bottom of conduction band whereas in p-type semiconductor,
the acceptor energy level is slightly above the top of valence band.
Explain, giving examples, what role do these energy levels play in
conduction and valence bands.

forel wIeISRITE o1 HioreH foh foml sl = # T@d §U fohal ST 8 2 39Yh
ARG hl GEAT 9 3Ehl hRYUTA! shl =qredn hifsw | VI stfiremerfient
el ¥ 3g@ hifv foh fohet BIISRITE 1 ITANT Tehifereh el <T@ §
forg TepR fora SITaT 2 |

With what considerations in view is a photodiode fabricated ? Explain its
working with the help of a suitable diagram. With the help of V-I
characteristics, state how photodiode is used to detect optical signals.

(a)  STHIH UIgaH fohll HEd 8 ? Teh SATThIT T8k qUT W Teh HigaAh (omdt
% TWIgeH W T AR Higiad aT o TR Higad &l e+ o oy
IE i |

(b) (1) AIgEA Fhieh, AT (i) IRd Jug H g e | ared Svei &
HE<d bl 3@ shITT |

(a) What is amplitude modulation ? Draw a diagram showing an
amplitude modulated wave obtained by modulation of a carrier
sinusoidal wave on a modulating signal.

(b) Define the terms (i) modulation index, and (i1) side bands. Mention
the significance of side bands.

55/4/1 | 14



25. (a)
(b)
(c)
(a)
(b)
(a)
(b)

T ug T
SECTION D

&g § A1 hHi o 59 fopell TR afgeht damia i fRet de @a

Szﬁ)ﬁﬁaﬁﬁaﬁww%,aﬁa%émﬁwwaﬁﬁmﬁw
|

gqTiaT ‘C’ o Tordt THT=X ufgem gutfa i foret 9 g <V diee a

Tafda fohem T B | 3% FHY wvErq Sl @ g foRn S 7 eIk

afgshIail o a9 1 gl QAT A @ S B | 3 39 USRIl b o b

Tk T § TAgae 1 < k < 2 %I D15 Icohl W@ AT 1A 8 | SHehT

frafafea w = gume g 2

(i)  guria 6 afgenrsti & s faga-aa |

(i) HoTa § gfea ot |

Y YUl B 3794 I Y gfee Hifre |

@ ¥ foga fawa =1 gt ' & ®od % 9§ gt w2 | fgh-am

E %! x % %o o &9 H g9+ o fore 7 Wit | 5

Va

0 1 2 3 5

HAYAT
wheE fogd-gm ° fera forelt fogga foya i feufos S & fore soee
eqd Hifoe | Torft 3t ereemrht dqed @ o ufaqeen i samen Hifu |
W%W%%ﬁﬂﬁ@ﬂﬁ@ﬁ%ﬁ?ﬁ%ﬁﬁ%é@ﬁ%m
ﬁ?@ﬁ?aﬁw%wéﬁﬁmaﬁq 5
When a parallel plate capacitor is connected across a dc battery,
explain briefly how the capacitor gets charged.
A parallel plate capacitor of capacitance ‘C’ is charged to ‘V’ volt by
a battery. After some time the battery is disconnected and the
distance between the plates is doubled. Now a slab of dielectric
constant 1 < k < 2 is introduced to fill the space between the plates.
How will the following be affected ?
1) The electric field between the plates of the capacitor.
(i1))  The energy stored in the capacitor.
Justify your answer in each case.

15 P.T.O.
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(c)

(a)

(b)

26. (a)

(b)

55/4/1 |

The electric potential as a function of distance ‘x’ is shown in the
figure. Draw a graph of the electric field E as a function of x.
Va

v

o)) S
w

OR

Derive an expression for the potential energy of an electric dipole
in a uniform electric field. Explain conditions for stable and
unstable equilibrium.

Is the electrostatic potential necessarily zero at a point where the
electric field is zero ? Give an example to support your answer.

fopet oft LCR 3191e aftwy & “31qATe ot dievrar & 319 < Theid 8 2
gty % T[T SR QW I Form YRR Heifed 7 2 sm@ # feu mu Rt
T ITANT ik Fra JHTTA HLH Tt PRI hl SRS HifT | foha 7T
% faw wfatg (R) 1 9F =Eaw g 2

A

0 =0,

fort ac @a @ 2 uF &1 9u1iE, 100 Q 1 Ufaless qen 8 H &1 W
gt § GANT & | ac GId i 98 R Aq hifere ek g aftay §
yaTfad 9 rferehan aidl 2 |

Ifg &d & f9.91. 9 (emf) 1 BER 71 200 V 7, @ 37A1E i feufa &
(i) STferepad amT, 99T (ii) gREe w1 Yfvres qun e gfdena afesfad
S |

w—r

HAYAT

16
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(a)

(b)

(a)

(b)

foreft ac S =1 sHeen M@ Eifuw | sueh fhamfafy it s=amen Hifsg
AT Frh & B, Ut H B hl T N, FUSe! b A6 A 3
3G T i HIUT AGR o % 981 H 9,91, 9 (emf) o A& AH
% ToTT =ereh ITed hIT | 9% quIisT foh Jraehi &9 H HUH id IR
99 | JeAmadt .97, 9 (emf) fhE JehR Icu=t BT B |

3:0 x 1072 T % UHaHH &fds Frashid &F 7 10 em =3 3R 20 &

ﬁ@gm@uﬁ50rads‘lﬁaﬁﬂﬁﬁw@ﬂqﬁ3ﬁfmm

% uftd: o W& R |

(i) pvset ¥ U@ oifeehan MR oftwa fa.ar. oa (emf) ufwfera
SHifsm |

(i) 9 Pveell 10 Q ARy H1 S I ST 7 q Fusen H
AfUhad g SR @ A % SR HEd WRe & qRERicd
HIT |

What do you understand by ‘sharpness of resonance’ for a series
LCR resonant circuit ? How is it related with the quality factor ‘Q’
of the circuit ? Using the graphs given in the diagram, explain the
factors which affect it. For which graph is the resistance (R)
minimum ?

(1)=(DI. 0 —r

A 2 uF capacitor, 100 Q resistor and 8 H inductor are connected in
series with an ac source. Find the frequency of the ac source for
which the current drawn in the circuit is maximum.

If the peak value of emf of the source is 200 V, calculate the
(1) maximum current, and (ii) inductive and capacitive reactance of
the circuit at resonance.

OR

17 P.T.O.
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(a)

(b)

27. (a)

(b)

(a)

(b)

55/4/1 |

Draw a schematic diagram of an ac generator. Explain its working
and obtain the expression for the instantaneous value of the emf in
terms of the magnetic field B, number of turns N of the coil of area
A rotating with angular frequency o. Show how an alternating emf
is generated by a loop of wire rotating in a magnetic field.

A circular coil of radius 10 cm and 20 turns is rotated about its
vertical diameter with angular speed of 50 rad s! in a uniform
horizontal magnetic field of 3-:0 x 10~2 T,

1) Calculate the maximum and average emf induced in the coil.

(i1)  If the coil forms a closed loop of resistance 10 Q, calculate
the maximum current in the coil and the average power loss
due to Joule heating.

Th-GHL o TP § W f) AR £, HIhd GHAT o Gl THl o e o [TT

foRTuT 3T 1 ITANT Ld BT A7 GU1SY foh QI I 1 I8 ™ wlehE

T f % TA @ % qod o ®9 § THT 1 Hohdl @ 91 369 TR HS1UT &
11 1

£ 6

TGl % FASH ! oI &udT o o o gag Rau |

Wﬁﬁqwﬁﬁ%ﬁﬁmmaﬁqﬁﬁwﬁﬁaﬁﬁaﬁaaﬁﬁm

f=+10, — + 30 cm

J AR
— Ly

%cr;\ 10 cm'=

AT

TR ANG T ITAM Hieh RS hifoe T rggfera yeprr yehivka gra
fore yehR WRaeha: gfea &1 S B |

Tl YA dciissl o Sg W deiiss I i Joid - T ITETHA
Yehtel <hl gl § fo=aRor 1 "&W # gue iU | e e o d@y
et o foreror =t gwie & e ur Wity | w0 H 0 & % fa=ror §
foraa 3t 3k fafrass fa@s &n 2

18
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(a)

(b)

(a)

(b)

Using the ray diagram for a system of two lenses of focal lengths
f; and f; in contact with each other, show that the two lens system
can be regarded as equivalent to a single lens of focal length f,
where

1 1 1

S ==+ —.
f f1  fy

Also write the relation for the equivalent power of the lens
combination.

Determine the position of the image formed by the lens
combination given in the figure.

OR

Explain, using a suitable diagram, how unpolarized light gets
linearly polarized by scattering.

Describe briefly the variation of the intensity of transmitted light
when a polaroid sheet kept between two crossed polaroids is
rotated. Draw the graph depicting the variation of intensity with
the angle of rotation. How many maxima and minima would be
observed when 0 varies from 0 to mt ?

19
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(i) @I ST & | 39 F97-97 H FT 27 T & |

(ii) 39 J97-99 & 9R Y7 5 : U8 3, @IS &, GUS & 3K &S & |

(iii) @Y 3 F Gier 397 &, Yedeh # Uk 37 & | @US & 7 qId Y97 &, 9% & ql 3%
F /@S gd aRgye & 9% & @7 3% 8 3K @8 ¢ § A4 397 & I9% &
qier 7% & /

(iv) I¥7-95 4 GHT T HI3 [dHcY 787 & | a4, Uk 379 it @t o1 4, gt 37 ard
gl go1 7, @ 37H arct @Ry 7 3K gid 37l @it diHl 391 7 Sl w9gT
77 197 737 & | OF FI9I 7 379! 13T 7T wgT § G a7 Uk 9T & FATE

(v) T8 ETIF &, 9 [FETRGgd Gifas [FFarsl & 1l &7 39907 H GHhd 5 -

c=3x108 m/s

h =663 x 10734 Js
e=16x1019C

Ug = 4m X 10" TmA™!

£g = 8854 x 10712 C2 N1 m2

1

4n80

FAFZH 1 oAU (m,) = 9-1 x 1073 kg
2 I GHH = 1-675 x 10727 kg

e o geqqM™ = 1673 x 10727 kg
TG T = 6-023 x 1023 fd um Wi

SeeamM f3Rrdie = 1-38 x 10723 JK!

=9 x 109N m? C2

General Instructions :

(i)
(it)

(iii)

(iv)

All questions are compulsory. There are 27 questions in all.

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

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.

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.

. 55/472 | 2
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(v) You may use the following values of physical constants wherever necessary :
c=3x108 m/s
h =663 x 10734 Js
e=16x10"1C
Uo = 41 X 10" TmA™!
£g = 8854 x 10712 C2 N1 m2

1

4n80

=9x10° Nm?2C2

Mass of electron (m,) = 9-1 X 10731 kg

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 x 10727 kg
Avogadro’s number = 6-023 x 1023

Boltzmann constant = 1-38 x 10723 JK—1

per gram mole

QuE A
SECTION A
1. FHAYHISA o I W el MW Wa THe i Ssiitadr o o ot =i
9
¢ raT !
IUITH ISTEU h TERAT & I8 A9 ha guien fop foepq-grarhia ot St 31
AT GHT I T 3 | 1

The small ozone layer on top of the stratosphere is crucial for human
survival. Why ?

OR
IMlustrate by giving suitable examples, how you can show that
electromagnetic waves carry both energy and momentum.

2. Tqw@i & =W\ T Y9 (F=X0T) i ITERT 30 MHz UREX a% @1 diffa
ERIBSIIR 1

Why is the sky wave transmission of signals restricted to a range of
frequencies up to 30 MHz ?

3 P.T.O.
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3l HeEH =T Gl A 3R B 9 HAT: —Q 3 +3Q IO B | §% UHGH
roeh H AR TR Toh-git | gt d WX e S T T R | 59k ST et
I h1 Tepfd AT HIRT |

HIAT

fopell ennfeare TMicia @i <t Wil Brsan R, 91 98 B R, 2 | 39 @
g W HIE e Q a7 | 39 @i % (i) ofiall 58, AR (ii) &l I8 W
IS SR Tcd &I I 2

Two identical conducting balls A and B have charges —Q and +3Q
respectively. They are brought in contact with each other and then
separated by a distance d apart. Find the nature of the Coulomb force
between them.

OR

A metallic spherical shell has an inner radius R; and outer radius R,. A
charge Q is placed at the centre of the shell. What will be the surface
charge density on the (i) inner surface, and (ii) outer surface of the shell ?

opelt T <l A dicedr THT=G: 39 9 & [9Eq-aT8® a9d (emf) ¥ HH F1
Bl 2 2

Why is the terminal voltage of a cell generally less than the emf of the
cell ?

TehTST h1 <fieraT o |1l Sehrl-forerq e o fomer i e o fofe o Sl |

Plot a graph showing the variation of photoelectric current versus
intensity of light.

Qus d

SECTION B

I3 TR G fopell forg P R @@ g1 w12 | 3@ g P 9 15 cm g0 W
foreht 3a@ <fa w1 e 49 o 9y @ o w7 | 9fe 3w 39w o i
®IhE gl 10 cm B, 1 I8 991 foh foimg WX SATHETRA BF1T 2

HAAAT
foreft fora 1 15 cm BIhH T  3fadcl QU o FTHA T@T T 7 | 39 QU g
39 fore %1 W T aredfosk Sfdfears s9a1 8 | 9o 8 fore gl afesfod
I |

A beam of light converges at a point P. Now a convex lens is placed in the
path of the convergent beam at 15 cm from P. At what point does a beam
converge if the convex lens has a focal length 10 cm ?

OR

. 55/472 | 4
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An object is kept in front of a concave mirror of focal length 15 cm. The
image formed is real and three times the size of the object. Calculate the
distance of the object from the mirror.

7. SR Higd Ared KT foh et oY@ gereell il oTadq g|ar (i) Amafad
TRIRT Shl FUIGEA, 3N (1i) ATHGRIH 18 hl Hishd gl T fohe TR fAWT et
2 | 2
Explain giving reason, how the magnifying power of a compound
microscope depends on the (i) wavelength of incident light, and (ii) focal
length of the objective lens.

8. TRl n-p-n Tt o1 IwfTse Scdsie ffa SIfvremeafoTes oT@ o guIu, S8R

3| 2

of I, = 60 pA
5.

< 4l

E 5|

v—402
1
0 5 10 15 20

(a) Vg =100 VAA L, = 40 pA W 3c&sieh 9, qT
(b) 39 forg W Sicear Ay B’ 1@ HINT |

The output characteristics of an n-p-n transistor in common emitter
configuration is as shown in the figure.

Ic(mA)—>
o HNWR OO m

5 10 15 20
(a)  Find the emitter current at V- = 10-0 V and I}, = 40 pA, and
(b)  Current gain ‘B’ at this point.

| 55/412 | 5 P.T.0.



© EEE

30

10.

TR W 1 AT I8 e o o7y hifve for fopelt smafva mefle @@ &
70 @It o STex farga-ait 56 YR <1 81T 8 foh S T SATem 38 g T
Hehfgd (i) @ | o

T forer IHT= gHAad I1el o THHAE 6 T + 6 AR — 6 & | (1) 3
el o o=, T9T (ii) 39 =1eU < e fogq-am faif@ i |

Apply Gauss’s law to show that for a charged spherical shell, the electric
field outside the shell is, as if the entire charge were concentrated at the
centre.

OR

Two large parallel plane sheets have uniform charge densities + 6 and
— 0. Determine the electric field (i) between the sheets, and (ii) outside
the sheets.

foref} vl €9 AR AB § 3 A 910 YaT(ed & W @ | @ ¥ fe@m oTgun #ig
e P 38 AR ¥ 0-3 m gl T forgrd, & < forolia fosm 7 5 x 106 m/s =@ €
TR o FHR TAHH 3 | G- § JaTiad 9w o SRl 3cqe Freehid &5 grT e
ARG S qehierd hifoe | gaeht feem off it |

B
A3 A

A 5 x 108 m/s

A long straight wire AB carries a current of 3 A. A proton P travels at
5 x 108 m/s parallel to the wire 0-3 m from it and in a direction opposite
to the current as shown in the figure. Calculate the force which the
magnetic field due to the current carrying wire exerts on the proton. Also

give its direction.
B

A3 A

A 5 x 10 m/s

. 55/472 | 6



11. Tt ac ga g fore) smar afgem @unfe, fSEht gs ufgst =1 aawa A
3R 3T s gUha d 7, I ARG fR S @ R | Ag gtz fo denfer
Wi foreme 9T GuTisr i STEfE i arefl 9w & T9H 7 | 2

A parallel plate capacitor of plate area A each and separation d, is being
charged by an ac source. Show that the displacement current inside the
capacitor is the same as the current charging the capacitor.

12. oM@ H 97 & gl wm i weifea yrifies svewen gumft wft g | ¥@
SS,—SS;=W47 |
0P

0)

(a) G} i o fore gfdee s fofau |
(b) e =ei & fore sastes gmea hifse | 2

The figure shows a modified Young’s double slit experimental set-up.
Here SS, — SS; =2/4.

o P

0)

(a) Write the condition for constructive interference.
(b)  Obtain an expression for the fringe width.

wUE |
SECTION C
13. TUHM m 3N 3TAY o 1 IS 60 T v 8§ GATcHD x-feon § fade 2 |

(a) 39 HU W FOMHb z-M o T HIg Thad™ b & B AU
BT 2 | 39 VT % JYU-UY hl TYY § =ARe IR |

(b) I 3T U W TH 1Y FrIehi R faga & gl husT: 2-378 3R
y-3& & Ifey Wi fehr I, a1 9 gliery urea e w18
07 for faiua gu T s | 3

| 55/412 | 7 P.T.0.
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15.

16.

A particle of charge q and mass m is moving with velocity ¥ in the

positive x-direction.

(a) It is subjected to a uniform magnetic field B directed along negative
z-direction. Explain briefly the trajectory it would describe.

(b)  When the particle is subjected simultaneously to both the magnetic
and electric fields directed along the z-axis and y-axis respectively,
obtain the condition when the particle will go undeflected.

Huerd! garieh gru Tepdl gy foret st wfdfers sa1 qoiiA o fog fomor st
Gifew | 3w fohy TTQ o El shl ®ishE gl o Gl H IV AEEH o oy AT
fafau | sifoe fawed ot e o fau omawes mewqul deai 3R Ieh
giert FArsTi 1 Ieerg T |
e
(a) Torell PryeIeRR fisw & 7T staee o7 & any fore™ shioT < fo=ror
T % T AT ST |
(b) g7 Teraem o 3R firem wor & ugi § 50 & ugred & Srvede %
fore geg =geae i |

Draw a ray diagram to show the image formation of a distant object by a
refracting telescope. Write the expression for its angular magnification in
terms of the focal lengths of the lenses used. State the important
considerations required to achieve large resolution and their consequent
limitations.

OR

(a) Plot a graph for angle of deviation as a function of angle of
incidence for a triangular prism.

(b)  Derive the relation for the refractive index of the prism in terms of
the angle of minimum deviation and angle of prism.

STEY o AT sh1 ST hid GU BTEGISH LAY <hl nall hefl # GREHHT Hid

TU ST I B % fe = ogem i | 3stet afeer gEge
W@%F@@?Eﬁoﬂl@ql for TR HLdl @ 2 ST hifvu |

Using Bohr’s postulates, derive the expression for the radius of the nth
orbit in which the electron is revolving in hydrogen atom. How does
de-Broglie’s hypothesis explain the stability of hydrogen atom ? Explain.

TehIST Icdsieh SIS okl o= fopE ehR TR SITaT 2 2 39 g0 & fafenton
% IcFsiA H FfFfeTd o Jishan <Rl G819 § STean Shifie | f ok dmded
At 6t g B LED St @ g1 oy fafa |

How is a light emitting diode fabricated ? Briefly explain the basic
processes involved in the emission of spontaneous radiation from it.
Write two advantages of LED lamps over the incandescent low power
lamps.
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17. (a) 3@ H g€ TQ qfwy & fou 3 Ty awars fpd yehr ywifaa grft, afg
(i) R, % =W M,
(i) R, H ghg I I,
Safeh uf@y o 7 At HRh Miafdd @|d 8 2 I Yhol H 0
I I gfse FHIfT |
Ki g,

+ -

+| |—

i Z
(b) dleeHiet &t garT § drefIrier o wiRehdr ®N & ST § ? BRU

J

G

i | 3
ST
Hier Bg 1 wRSR faga e | ufy sma it it s hifse f6 @
fater gro ferelt =meres o1 3mTTa gty fope geer i femam < gepan 3

(a)  For the circuit shown in the figure, how would the balancing
length be affected, if
(1) R, is decreased
(i) Ry isincreased
the other factors remaining the same in the circuit ? Justify your
answer in each case.

Ky R,
i

J

G

+| = >
R, K>2J
(b)  Why is a potentiometer preferred over a voltmeter ? Give reason.
OR
State the underlying principle of meter bridge. Draw the circuit diagram
and explain how the unknown resistance of a conductor can be

determined by this method.

9 P.T.O.



18. (a)

(b)
(a)

(b)
19. (a)

(b)

(a)

. 55/472 |

fFAstFl % A hl AT Sl H Ik gUHA hl BT THRL &H
el fereor i g % fore o Wit | a7 e o 3 i it 9
(i) TN Qe (ii) Tfcreref 2 |

TR 5 o6 gl Tfeafies Turgd fafaw |
Plot a graph showing the variation of potential energy of a pair of

nucleons as a function of their separation. Also indicate the regions
where the force is (i) attractive and (ii) repulsive.

Write two characteristic properties of nuclear force.

foreht forgq-oTaeres § dicedn < A1 € o fo=wor sl g arer Uk 39
gitfeafa # difau Sefe aftmy § < aw=r afetiy oft sfoa 2

(i) wfyg (R) R am|E (T) & = @i (Hg) & fou o
NG (a) T EIMT SFTER 7 | 4 K o Fehe Hg & AagR Hl Sme
aﬁ”\an

T 0-16

%0-08
[T
C
1 I/ 1 1

(ii) 3@ (b) U ewiT T UTH & for@ &3 § gfay sromcAss 2 31X
w7 2

B

I(mA)T
54

| Ci

>

0 SE@ vV (V) —
STRE (b)

Draw a graph showing the variation of current versus voltage in
an electrolyte when an external resistance is also connected.

10
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20.

(b)

(a)

(b)

(a)

(b)

(a)
(b)

(1) The graph between resistance (R) and temperature (T) for
Hg is shown in the figure (a). Explain the behaviour of Hg
near 4 K.

T 0-16 E

%0-08
[T
[ Tc
1 I/ 1 1

0 2 4 6 8
T (K) —
Figure (a)
(i1)) In which region of the graph shown in the figure (b) is
resistance negative and why ?

A

B

A

I (mA) E
| C

Current —

0]  Voltage V (V) —

Figure (b)

89 § saren Hifse for fordt Aeaidier st wter § fora geer aftafda
fora ST B 1
foreft freamiet it Hueet o1 Ifeig 15 Q 7 AT 8 qU1 0T faaqor
T YT 4mA R | 38 0 — 6 A IRE & THIT | giEfdd hifu |

ST
g8 ° iy hifvw fop forelt fieamidier sl dicediet ¥ fhE TR
giatdd femam S &ehdt 2 |

foreft Aeamdier & oft § 980 Q o Ufaliy w1 T wwees foreft fafeaa
UfER & dieeHiet i AT i R 7 | 39 Aot °§ 470 Q w1 gfedig
AT T W 3T IR 3T @ 9T 7 | Heaamiel s gy a
HIT |

Briefly explain how a galvanometer is converted into an ammeter.

A galvanometer coil has a resistance of 15 Q and it shows full scale
deflection for a current of 4 mA. Convert it into an ammeter of
range 0 to 6 A.

»
»

OR

11 P.T.O.
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(a)  Briefly explain how a galvanometer is converted into a voltmeter.

(b) A voltmeter of a certain range is constructed by connecting a
resistance of 980 Q in series with a galvanometer. When the
resistance of 470 Q is connected in series, the range gets halved.
Find the resistance of the galvanometer.

M@ H MU AR Iflig R o fopell STarehr =@ e MNOP I oI
T & 1 o e e 8 B sive: @ £ aen a1 ¥ @ iene 3

X X X X

X X M X ’.‘N

x X X V<]

X X P<>_<b__:’>0

X X X X
fafafga & fou suetes g hifs -

(a) YT ‘ON’ W HRRd 9 7 3weh! famm, qen

(b) YA MN 3R PO & o= Tl 3f@ fa.a1. a8 (emf) I & & fow
W I T U & foTT ATa9ah I |

The figure shows a rectangular conducting frame MNOP of resistance R

H
placed partly in a perpendicular magnetic field B and moved with

velocity ¥ as shown in the figure.

s
B
X X X X
X X M X ’.‘N
X X X V<]
X 1
X X P<_b__:’>0

Obtain the expressions for the
(a)  force acting on the arm ‘ON’ and its direction, and

(b)  power required to move the frame to get a steady emf induced
between the arms MN and PO.

. 55/472 | 12



23.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

T H Ieoi@ Hife foh Sfomm 3R S & TR 1 RIS R o7 3R
3ad o fsend femett |
forelt Wiefq 3R foRefl o-h0T 1 TRE St dTel 31 e [a9al & 3TdTd
% foru et wrea hifsre @ garg g-aielt qoresd au & |

N
el s TR Foret Tiei ol wwH fawa % caia fopan w2 | 3
T fopaes forg
()  Heag Sl qureed 1 wH A g, qe
(i) AT HE AT ?
Tedeh TRU0T | 310 I T gfee Fifse |
forelt o1 o1 Gam Iwehl TSRl quTeed @ TR YR wefud gar 7 2
I g feremor gurisy |

State briefly, with what purpose was Davisson and Germer
experiment performed and what inference was drawn from this.
Obtain an expression for the ratio of the accelerating potentials
required to accelerate a proton and an o-particle to have the same
de-Broglie wavelength associated with them.

OR

An electron and a proton are accelerated through the same
potential. Which one of the two has

1) greater value of de-Broglie wavelength associated with it,
and

(i1))  lesser momentum ?
Justify your answer in each case.

How is the momentum of a particle related with its de-Broglie
wavelength ? Show the variation on a graph.

Y Hige fohd hgd & ? Ueh SATIsh aTgeh alT W Ueh Higatsh famat
% HigeH W YTed Y Wigd auT o TETH WigaH @i g+ & fog
@ i |

(i) ATgE Yehich, AT (i) ed svg <ht ity & | urwd Svei &
TEwd 1 oo iy |

What is amplitude modulation ? Draw a diagram showing an
amplitude modulated wave obtained by modulation of a carrier
sinusoidal wave on a modulating signal.

Define the terms (i) modulation index, and (ii) side bands. Mention
the significance of side bands.

13 P.T.O.
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qH T > 0 K & AU (i) n-IhR, AT (ii) p-TehR o AR & SHoll 9Ug NG
it |

n-ThR o Si-3TL=TAeh! o Tl H ST Holl T e S <hl dail § &gl =
BT 8, Sdfeh p-YhR o 3ef=Teieh W UTE Holl-TX TSt 9vg o 3 | ofieT
S AT & | 3G qd g AT hitWg o =em 3R FAstt Svel § 34 Hai
T T fHehT f9Td 2 |

Draw the energy band diagram of (i) n-type, and (ii) p-type
semiconductors at temperature T > 0 K.

In the case of n-type Si-semiconductor, the donor energy level is slightly
below the bottom of conduction band whereas in p-type semiconductor,
the acceptor energy level is slightly above the top of valence band.
Explain, giving examples, what role do these energy levels play in
conduction and valence bands.

QuEg 3
SECTION D

(a) UH-GH o TF9eh H W@ f; 3R £, BIhE GRAT % &I W8l o FhM 6 [T
ToRt0T 3@ T ITANT A U I8 QRNST, foh Q& W8l 1 I8 T Hishd
T f % Thd T o god o 9 H HHT S TohaT @ Sl 36 TR HEfUd &
1 1 1
A
Tl o HASH I Jod ST o fore ot gay fafau |

(b) 3@ H feu U oGl o FIeH gy 94 gfdfars i feufa fRalfa fifte |

f=+10, - + 30 cm
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(a)

(b)

(a)

(b)

(a)

(b)

39YH AN@ 1 ITANT hich AT HIWC foh 1gfard Fehrer ThIvH grI
form yopr Waehd: gfard &1 SaT 7 |

1 ST Uoiisel o o9 W dioNise de i A T IRt
TR oh1 fiorr § fa=Rer 1 €EY H IuH HINT | gUE hiv %k Ay
et & foreron 1 guia % fore o Eifa | o 0 § 0 § 1k foeor |
fopem 3fas ik faferss femm & 2

Using the ray diagram for a system of two lenses of focal lengths
f; and f, in contact with each other, show that the two lens system
can be regarded as equivalent to a single lens of focal length f,
where

1 1 1

S ==+ —.
f f; fy

Also write the relation for the equivalent power of the lens
combination.

Determine the position of the image formed by the lens
combination given in the figure.

OR

Explain, using a suitable diagram, how unpolarized light gets
linearly polarized by scattering.

Describe briefly the variation of the intensity of transmitted light
when a polaroid sheet kept between two crossed polaroids is
rotated. Draw the graph depicting the variation of intensity with
the angle of rotation. How many maxima and minima would be
observed when 6 varies from 0 to ©t ?

15 P.T.O.



26. (a)
(b)
(c)
(a)
(b)
(a)
(b)
 55/4/2 |

Y 4 =1 ity fop S fopell Tm=ax ufgent et o1 freft de &a
éﬁ)ﬁﬁﬁ%ﬁ%mwé,ﬁaﬁ'ﬁm%&wmﬁaﬁw
|

gINAT ‘C° o Topet THT=R dfgent Gumfiar i Tl et grr Vv dice aoh
e R T 7 | FO HHT WETd. 9 i gl T S ' 3R
afgshIatl o o= 1 gl g1 S Il 8 | 39 39 dlgehlAl % S
h T # TAgAT™ 1 < k < 2 1 hig el W G ST & | S5
Frfafga @ o= gvme g 2
(i)  werfa i afgenret & = foeq-aa |
(i) Hutha ¥ gfeq o1 |
T YR § 379 I <l gfee hifre |
@ ¥ foga fawa 1 gt ' & b % w9 F quiEn R | fogg-am
E ! x % %ol o ®9 § 04 & fog o @it |

Va

v

0 1 2 3

mmﬁga%aﬁﬁ%%ﬁﬁgﬁﬁgaaﬁﬁaﬁawﬁ%mm
eqd HIfT | el 3R ol aqed o forw wfdseei i smen
HIT |

F g v @ foh o fomg W forggq-@m 3 2 a&f foor dga fava
ot I B 2 S0 Ik e § I AR |

When a parallel plate capacitor is connected across a dc battery,
explain briefly how the capacitor gets charged.

A parallel plate capacitor of capacitance ‘C’ is charged to ‘V’ volt by
a battery. After some time the battery is disconnected and the
distance between the plates is doubled. Now a slab of dielectric
constant 1 < k < 2 is introduced to fill the space between the plates.
How will the following be affected ?

(1) The electric field between the plates of the capacitor.
(ii))  The energy stored in the capacitor.

Justify your answer in each case.

16
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(c) The electric potential as a function of distance ‘x’ is shown in the
figure. Draw a graph of the electric field E as a function of x.

Va

v

OR

(a)  Derive an expression for the potential energy of an electric dipole
in a uniform electric field. Explain conditions for stable and
unstable equilibrium.

(b)  Is the electrostatic potential necessarily zero at a point where the
electric field is zero ? Give an example to support your answer.

27. (a) foret Soft LCR @1gTe uftwy # ‘ergare sht feurdar & 319 o dwerd 8 2
9RaeY o TUIdT R ‘Q W 7 fohE YRR Teifed 7 2 @ H U Tw TRt
T IGANT Hieh 38 THITId i a1l hIehi hl sq1edl hifve | fore oTH
% fote wfitig (R) &1 9 =aw 8 ?

A

0=0, 00—

(b) Tt ac @G ¥ 2 uF &1 U1, 100 Q 1 Siiess qm 8 H &1 W
Fuft § NG 2 | ac @ hl 98 AR F1a Hifve Kees o afme |
YaTfed 9T 3Tfeehad gidt 2 |
If @Id o f9.97. 9 (emf) 1 VG TF 200 V &, a1 331G 6 feafa &

(i) 3Tfeehay &WT, qAT (i) IRy o1 WOres qen omiar gfaema afenferd
it | 5

HYAT

17 P.T.O.
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(a)

(b)

(a)

(b)

. 55/472 |

TRl ac St =1 =g @ ifew | gaehl fsrnfafy i s Hifse
qAT FrEh &9 B, FUSA! § Bl H T N, FUSA! o &ThA A IR
35k U T IV G o % 9a § 9,91, T (emf) & AcERH TH
% T =osteh e hIRT | 98 SISy foh graehia & H FUH hid aR
9191 | JeITadt f9.91. 9 (emf) fohT IR 3c09 graT ® |

30 x 1072 T % UhEHH &Afds Fraehld &5 § 10 cm B it 20 &

1 g JAHR FUSA! 50 rad s~ 3 HVF A H 0 FEAT AE

% afa: guT W E R |

(i) Foscl # NG Afehad 3R ofwd fa.ar. 9 (emf) iRt
HT |

(i) I Fveeht 10 Q WG H &5 U A & 9 oSl H
Jfhad 910 3R S[@ 19 o RV HEd Wk &I TReed
HIT |

What do you understand by ‘sharpness of resonance’ for a series
LCR resonant circuit ? How is it related with the quality factor ‘Q’
of the circuit ? Using the graphs given in the diagram, explain the
factors which affect it. For which graph is the resistance (R)
minimum ?

0=0, 00—

A 2 uF capacitor, 100 Q resistor and 8 H inductor are connected in
series with an ac source. Find the frequency of the ac source for
which the current drawn in the circuit is maximum.

If the peak value of emf of the source is 200 V, calculate the
(1) maximum current, and (ii) inductive and capacitive reactance of
the circuit at resonance.

OR

18
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(a)

(b)

| 55/412 |

Draw a schematic diagram of an ac generator. Explain its working
and obtain the expression for the instantaneous value of the emf in
terms of the magnetic field B, number of turns N of the coil of area
A rotating with angular frequency . Show how an alternating emf
is generated by a loop of wire rotating in a magnetic field.

A circular coil of radius 10 cm and 20 turns is rotated about its
vertical diameter with angular speed of 50 rad s! in a uniform
horizontal magnetic field of 3-:0 x 1072 T.

1) Calculate the maximum and average emf induced in the coil.

(i1)  If the coil forms a closed loop of resistance 10 Q, calculate
the maximum current in the coil and the average power loss
due to Joule heating.

19
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T 3397

(i) @I ST & | 39 F97-97 H FT 27 T & |

(ii) 39 J97-99 & 9R Y7 5 : U8 3, @IS &, GUS & 3K &S & |

(iii) @Y 3 F Gier 397 &, Yedeh # Uk 37 & | @US & 7 qId Y97 &, 9% & ql 3%
F /@S gd aRgye & 9% & @7 3% 8 3K @8 ¢ § A4 397 & I9% &
qier 7% & /

(iv) I¥7-95 4 GHT T HI3 [dHcY 787 & | a4, Uk 379 it @t o1 4, gt 37 ard
gl go1 7, @ 37H arct @Ry 7 3K gid 37l @it diHl 391 7 Sl w9gT
77 197 737 & | OF FI9I 7 379! 13T 7T wgT § G a7 Uk 9T & FATE

(v) T8 ETIF &, 9 [FETRGgd Gifas [FFarsl & 1l &7 39907 H GHhd 5 -

c=3x108 m/s

h =663 x 10734 Js
e=16x1019C

Ug = 4m X 10" TmA™!

£g = 8854 x 10712 C2 N1 m2

1

4n80

FAFZH 1 oAU (m,) = 9-1 x 1073 kg
2 I GHH = 1-675 x 10727 kg

e o geqqM™ = 1673 x 10727 kg
TG T = 6-023 x 1023 fd um Wi

SeeamM f3Rrdie = 1-38 x 10723 JK!

=9 x 109N m? C2

General Instructions :

(i)
(it)

(iii)

(iv)

All questions are compulsory. There are 27 questions in all.

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

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.

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.

. 55/4/3 | 2
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(v) You may use the following values of physical constants wherever necessary :
c=3x108 m/s
h =663 x 10734 Js
e=16x10"1C
Uo = 41 X 10" TmA™!
£g = 8854 x 10712 C2 N1 m2

1

4n80

=9x10° Nm?2C2

Mass of electron (m,) = 9-1 X 10731 kg

Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 x 10727 kg
Avogadro’s number = 6-023 x 1023

Boltzmann constant = 1-38 x 10723 JK—1

per gram mole

Qg A
SECTION A

1. ThmI-foRd 3cesH § Sdad foferton i Sa (v) 3R FU fava (V) & =
T ST | 1
Plot a graph of stopping potential (V) versus the frequency (v) of incident

radiation in photoelectric emission.

2. () = MR (i) fogd-evaes # Ow yaigd A al AES aTgehl o A
fofm | 1

Name the charge carriers for the flow of current in a (i) conductor and
(i1) electrolyte.

3. T I AHE qUT a1 H AHEG: Tl Ol 8 SR, hs A a0
TR S8 W, UG =41 fohy 9 & 2 1

Why are the antennas in space wave mode of propagation generally
mounted at heights of many wavelengths above the ground ?

3 P.T.O.



1"‘IEI'EI:|
30

3l HoEH T 6l A 3R B 9 HAN: —Q 3 +3Q IO B | §% UHGH
roeh H AR TR Toh-git | gt d WX e S T T R | 59k ST et
I h1 Tepfd AT HIRT |

HIAT

fopell ennfeare TMicia @i < Hiad Brsan R, 91 98 B R, 2 | 39 @
g W HIE e Q a7 | 39 @i % (i) ofiall 58, AR (ii) &l I8 W
IS SR Tcd &I I 2

Two identical conducting balls A and B have charges —Q and +3Q
respectively. They are brought in contact with each other and then
separated by a distance d apart. Find the nature of the Coulomb force
between them.

OR
A metallic spherical shell has an inner radius R; and outer radius R,. A

charge Q is placed at the centre of the shell. What will be the surface
charge density on the (i) inner surface, and (ii) outer surface of the shell ?

5. GHAYHUSH o MY W Yol A W W hl IALSIdT o foIw fHoraes o=

37

HAAAT
3T IETEUT hl TERAT & g A9 Hy guiien foh foepq-grarhia ot St 31
HolTl 8T Ll & |
The small ozone layer on top of the stratosphere is crucial for human
survival. Why ?

OR

Illustrate by giving suitable examples, how you can show that
electromagnetic waves carry energy and momentum.

wus d
SECTION B

6. o o WY ar, TR 2 A 3t 5 A gl T feun # yarfed & @, g

o

¥ 10 cm 3 W EHR &4 2 | 37 Q1 o off" o aren o qieklerd
3R &kl Tepfd fafau |

Two long straight wires carrying currents of 2 A and 5 A in the same
direction are kept parallel, 10 cm apart from each other. Calculate the
force acting between them and write its nature.

. 55/4/3 | 4
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fortt ac @I g Torelt gaT=R gfgem Genfe, fSrEehl Tcdes dfgent &1 aa%d A
3R 3T s gUha d 7, I ARG fR S @ R | ¥g qwiisy f denfer
e fereme 9T YTy s STEfe i arefl 9w & S9H B | 2

A parallel plate capacitor of plate area A each and separation d, is being
charged by an ac source. Show that the displacement current inside the
capacitor is the same as the current charging the capacitor.

8. TeW W w1 AT Ig N & forw hifse foh fopeht e1maifia e @@ %
foTq @it o ST Tergd-&i 39 TehR <l AT @ Toh SIH WHE AT IHeh g W
Tehfgd (TTfed) 7 | 2

areraT
2 foee gHT-aX THdd el ok THHHE O T + 0 I —oc 3 | (1)
el o o=, q9T (i) 3 =1eU < S foggq-am faif@ Hifsm | 2

Apply Gauss’s law to show that for a charged spherical shell, the electric
field outside the shell is, as if the entire charge were concentrated at the
centre.

OR
Two large parallel plane sheets have uniform charge densities + 6 and

— 0. Determine the electric field (1) between the sheets, and (ii) outside
the sheets.

9. T eI UK, EAGRN IR qLG¥h, H & A1 foFal Hl Eld &
3R HH-81 Th-gaL o Hepe oo a1 fomal w1 fawifea st 1 ikt fvman @ 2
T8 TRt SATEHT hIfTT | 2

Out of the two optical instruments, a microscope and a telescope, which
one plays the role in magnifying the objects and in resolving the two
objects kept close to each other ? Explain, giving example.

10. S T G Rl g P o sfmmfa s w2 1 s g P8 15 em gl W
foreht 3a@ <fe w1 e 49 o 9y @ oo w7 | e 5w 3aa o
Bl gl 10 cm B, 1 I8 991 fohE Toimg WX SATHETRA BF1T 2 2
T
foret forar =1 15 cm BId g & 19da U1 & | W T R | 59 U0 g
39 fors w1 fF T awafess wfifers s9ar & | o | fam i gt afesfaa
T | 2

A beam of light converges at a point P. Now a convex lens is placed in the
path of the convergent beam at 15 cm from P. At what point does a beam
converge if the convex lens has a focal length 10 cm ?

OR
An object is kept in front of a concave mirror of focal length 15 cm. The
image formed is real and three times the size of the object. Calculate the
distance of the object from the mirror.

| 55/413 | 5 P.T.0.
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¥

foret CE iforet yads & fow 2 kQ o @umes gfaly & Rl = oo e
Fieedt 2 V 7 | A 2IRTE =l 910 Ja€4 Tomes 100 &, a1 o e dieear
T YR G 9iehferd shifore | feam T 8 R afalg = 1 kQ |

For a CE transistor amplifier, the audio signal voltage across the
collector resistance of 2 kQ is 2 V. If the current amplification factor of
the transistor is 100, calculate the input signal voltage and the base
current, given the base resistance as 1 kQ.

12. om@ § I & gl v f weifea yrifies cvewen gumft W g | ¥@
SS,—SS;=W47 |
0P

0)

(a) HUIY safdetor & o gfdsra i foifgu |
(b) e =i & fou sasie g hifse |

The figure shows a modified Young’s double slit experimental set-up.
Here SS, — SS; =2/4.

o P

0)

(a) Write the condition for constructive interference.

(b)  Obtain an expression for the fringe width.
s |

SECTION C

13. SIg % ARl 1 WM hid g BEGSH TLHTY] 3hi nall e H THEHATT Hid
T Soideq i feufas St o Tfos 9l & fou =9 g e | 5=
ST el ol oAl Geh! Tl R eI Ietfsti o ugl | fohd TR =<k i
STl 8 2
Use Bohr’s postulates to derive the expressions for the potential and

kinetic energy of the electron moving in the nt orbit of the hydrogen
atom. How is the total energy of the electron expressed in terms of its
kinetic and potential energies ?

. 55/4/3 | 6




15.

(a) ToFEl gmETEl getE 9T (SU) % RO, & sl i fom i gy,
3c9d Freehi & @ fafra i |

(b) mﬁmﬁa@ﬂxa&%a@%ﬂﬁ%%ﬁwﬁWIwﬁa
AW 2| ey W B R @ am s 4 % wRr faege
(i) (0, d, 0) 3T (ii) (0, 0, d) W FraehlT & T i IR feem 7
ST | 3

y

z-3&

(a)  Depict the magnetic field lines due to a circular current carrying
loop showing the direction of field lines.

(b) A current I is flowing in a conductor placed along the x-axis as
shown in the figure. Find the magnitude and direction of the
magnetic field due to a small current element (ﬂ) lying at the
origin at points (i) (0, d, 0) and (ii) (0, 0, d).

Z-axis

Torelt MeTNeTsHIRT § T&TRIa TRl hl TEAT T THI o e o &9 | fa=ro
T & T O EieT | 39 SR TRt ek i 379y i aiwTia Hivg
3R 38 R 3|d Y o i Y I hITrT | 3
Plot a graph showing the variation of number of undecayed nuclei in a

radioisotope as a function of time. Hence define half life of a nucleus and
obtain its relation with average life.

7 P.T.O.



16. (a) IR H TMC TQ qfMy < fou v foad awars fpd R ywifaa &rft, afg
(i) R, % =W M,
(i) R, H ghg I I,
Jafer qfgy & = aff Fre sufEfda ®d § 2 I% Yo § 319
I I gfse FHIfT |

Kl Rl
i{ }—{ (- —
J

A
| F &

R, K>2J

—AMA—-

(b) dleeHiet &t garT § drefIrier o wiRehar ®N & ST 8 ? SR
é“:_?lQl

HAAAT
Hiet |g 1 wRHR faga e | ufmy sma gifbe it samen fifve f6 33
fafy gro foreft =metes w1 o7ea ity fohe weer i foram T wehat 2 |
(a) For the circuit shown in the figure, how would the balancing
length be affected, if
(1) R, is decreased

(i) Ry isincreased
the other factors remaining the same in the circuit ? Justify your
answer in each case.

(b)  Why is a potentiometer preferred over a voltmeter ? Give reason.
OR

State the underlying principle of meter bridge. Draw the circuit diagram

and explain how the unknown resistance of a conductor can be

determined by this method.

. 55/4/3 | 8
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17. (a) et foegq-s1ueesr 4 dicedt o @19 90 o fo=mor &1 g+ arer I 39
gitfeafa o difau Sefe uftuy § < o= afatiy oft o 2

(b) (i) Ifa" (R) R auuE (T) & 9 "hil (Hg) & o U
IRG (a) T TIMT SFFER 7 | 4 K o Fehe Hg o Aq8R Hl =me
hINTT |

T 0-16 -

%0-08-
[T
C
] I/ l l

T (K) —
3TRE (a)
(ii) 3@ (b) U WU T UTH o fohE &F H YfaqUY RMcAsh g 31X
=7 2 3
A B

I(mA)T
54

| Ci

>

0 SEA vV (V) —
SIRE (b)

(a) Draw a graph showing the variation of current versus voltage in
an electrolyte when an external resistance is also connected.
by Q) The graph between resistance (R) and temperature (T) for
Hg is shown in the figure (a). Explain the behaviour of Hg
near 4 K.

T 0-16 E

%0-08
[T
1 C
1 I/ 1 1

0 2 4 6 8
T (K) —

Figure (a)

| 55/413 | 9 P.T.0.
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18. (a)

(b)

(a)

(b)

(a)
(b)

(a)
(b)

. 55/4/3 |

(ii)) In which region of the graph shown in the figure (b) is
resistance negative and why ?

A

A

Current —

I (mA) E
| C

»
»

0]  Voltage V (V) —
Figure (b)

Y9 H oA hifoe for foreft freafier st UHier d form yeer gftafda
foren STt ®

fopeft Aeamtfier 1 Fueett =1 wfatier 15 Q B e 3deh qut A9 fagmor
F I 4mAR | 38 0 - 6 A IR & WHier # ufiafda i |

JrqaT

99 ¥ e Hifu fo fordt fcdandier = diceier § fopd gehR
giafad feram ST Tehar B |

foret Aeafiet & 2uft & 980 Q & UfaQy skl GAifoa s forelt ffe=a
N & dicediel shl TAT <l T B | 38k AUl T 470 Q 1 g™
AT S W 3Rl YHE ST @ ST 8 | feadqiHe o1 Yoy J1d
Hifse |

Briefly explain how a galvanometer is converted into an ammeter.

A galvanometer coil has a resistance of 15 Q and it shows full scale
deflection for a current of 4 mA. Convert it into an ammeter of
range 0 to 6 A.

OR
Briefly explain how a galvanometer is converted into a voltmeter.

A voltmeter of a certain range is constructed by connecting a
resistance of 980 Q in series with a galvanometer. When the
resistance of 470 Q is connected in series, the range gets halved.
Find the resistance of the galvanometer.

10



19. @ T g TR Jg R o fohelt STEamhR =cieh %A MNOP @i g
T & 1 e e e 89 B sive: @ £ qen a1 ¥ & iene 3

B
X X X X
X X M X ’.‘N
X X X Ve—]
X X P<>_<b__f’>0
X X. X X
fafafga & fou suetes geg hifsi

(a) Y ‘ON’ W HRRd 9o I 3weh! famm, qen
(b) YA MN 3R PO o o= Tl 3@ fa.a1. 9 (emf) I & & fow
%A ! Tfd HUH & foTu smeavaes wfw | 3

The figure shows a rectangular conducting frame MNOP of resistance R

%
placed partly in a perpendicular magnetic field B and moved with
velocity ¥ as shown in the figure.

%
B
X X X X
X X M X A N
X X X V<]
X X P<>_<b__f’>0

X X X X
Obtain the expressions for the
(a)  force acting on the arm ‘ON’ and its direction, and

(b)  power required to move the frame to get a steady emf induced
between the arms MN and PO.

20. Il gExieh g fopet gy fora o wfdfors o1 qRTH o forg ferwor sm@
@it | 39T fohy TTQ &El sl ®iehE gl o YAl H IV AL o [Ty SASh
fafew | o1feep favigr wrd & & fofu oawas wewql qeai 3R 3

gfrHt HreT 1 I HT | 3
BOE))
(a) Topelt TR TS5 o foTu 3T9aH =hivT < @1 o™ whivr & for=mor &
T % fore e it |
(b) A" To=reH 0T IR TS50 v < 9gf § Tsw o qgred & STuaareh
fore deiyr s3eqa i | 3

| 55/413 | 11 P.T.0.
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21.

22,

Draw a ray diagram to show the image formation of a distant object by a
refracting telescope. Write the expression for its angular magnification in
terms of the focal lengths of the lenses used. State the important
considerations required to achieve large resolution and their consequent
limitations.

OR
(a) Plot a graph for angle of deviation as a function of angle of
incidence for a triangular prism.

(b)  Derive the relation for the refractive index of the prism in terms of
the angle of minimum deviation and angle of prism.

a9 T > 0 K & U (1) n-ThR, AT (ii) p-JhR o ALT=TcAhl & Holl 908 NG
Eifu |

n-JhR & Si-ALETAR! & ThU H ST ol T I o8 hl dofl & oigT A
BT 8, Sdfh p-YhR o 3Tef=Tereh H UTE Holl-&X ISt 9vg o MY | ofieT
S BT 8 | ISR 4 gY SARAT HIT o =1 3R TSt dvei § 3 Sl
TR T fHehT f9Td 2 |

Draw the energy band diagram of (i) n-type, and (ii) p-type

semiconductors at temperature T > 0 K.

In the case of n-type Si-semiconductor, the donor energy level is slightly
below the bottom of conduction band whereas in p-type semiconductor,
the acceptor energy level is slightly above the top of valence band.
Explain, giving examples, what role do these energy levels play in
conduction and valence bands.

(a) &Y W Ioohg ShifoTe fob Sfeem it SH & 9= ol SIS T o7 31K
38 1 ey et |

(b)  forefl Uiefa o forelt o301 o1 T & ATl 3 caeh faval o I1gaTd
o fou saes gTed hifvie o8 gerg 2-siiredt auresd 99H g |

AT

(a) TorHt soiereia 3R foreft Wi =1 T fava qeh cafta fepam o 2 | 50
T frmes fom
()  Heg S-Fiel quIeed 1 7 3Afeeh g, qen
(i) | HH BT ?
Tk YT B 31 I o1 gfee hifv |

(b) TorHt U1 o HAT IFHI S qUICEd U TohE YR TEfYd BidT B 2
UTh GRI for=ror gemisy |

. 55/4/3 | 12
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(a)  State briefly, with what purpose was Davisson and Germer
experiment performed and what inference was drawn from this.

(b)  Obtain an expression for the ratio of the accelerating potentials
required to accelerate a proton and an a-particle to have the same
de-Broglie wavelength associated with them.

OR

a electron and a proton are accelerate roug e same
(a) An elect d t lerated th h th
potential. Which one of the two has

1) greater value of de-Broglie wavelength associated with it,
and

(i1))  lesser momentum ?
Justify your answer in each case.

(b) How is the momentum of a particle related with its de-Broglie
wavelength ? Show the variation on a graph.

23. (a) TH HigaH fohd HEd 8 ? Ueh SATTHI dTgeh T W Teh Higateh et
% HigeH W Ted TEH Wigd auT o TETH Wigad i &+ & fog
@ i |

(b) (i) HigeH FHh, AT (i) IRd Jug H gyt fRTT | q1vd vt &
TEve o 3ol hifalu | 3

(a) What is amplitude modulation ? Draw a diagram showing an
amplitude modulated wave obtained by modulation of a carrier
sinusoidal wave on a modulating signal.

(b)  Define the terms (i) modulation index, and (ii) side bands. Mention
the significance of side bands.

24, SR SIS I f9=F FE TR R SITaT @ 2 39eRT 1-V 3Tfeetfites Eifau 37X
SRl I dleed] I & &9 H IR SRS 6l hRIT hl U e |
*”@Q | 3

How is Zener diode fabricated ? Draw its I-V characteristic and use this
to explain the working of a Zener diode as a voltage regulator.

| 55/413 | 13 P.T.0.



25. (a)

(b)

(a)

(b)

. 55/4/3 |

Woe g
SECTION D

fopeft Sioft LCR 319ATg uftaer ® ‘ergATe 1 dfieurar @ o119 o Tmeid § 2
gftge % T[T SR ‘Q W I FoRE YRR Heifed @ 2 sm@ U feu o e
ST IFANT Hleh S8 AT i Tt hIehl hl et hifve | fope o
% fow ufeg (R) 1 79 = 2 2

(1)=L0r w0 —r

fortt ac &Id @ 2 uF 1 99, 100 Q o1 Jfdliyges qem 8 H &1 Y&
guft § A & | ac G hl 98 TGN F1q Hioe [eeh T afme §
TaTfed &R STfeehdyd Bidl 8 |

Ife |id o f9.91. 9 (emf) 1 MG TH 200 V 7, @1 371G 6t feafa #
(i) 3ferehay &mT, T (ii) e 1 SRPTE qAT GRAT SR TR

Hifse |

atera
fortt ac I 1 e smw Witw | sHeht framfatyr i samen hifsg
AT FrEhT &9 B, FUSAl § B H T N, FUSA! o &% A 3R
35k UM hl BT A o % IG1 § (.91, I (emf) o ATCENH HH
o T sororeh STed <hITSI | 918 giisy fob grarehi &1 6 HU st

qre1 4 Yeradt 991, 9 (emf) TorE TopR Icqel BT B |

30 x 1072 T % UhEHAH &fds Freehld &7 ¥ 10 cm Fream 3t 20 &

1 I FATHR FUST! 50 rad s~1 hl HVT T G 7T Heaier AH

% afid: P & R |

i) Fuselt # A stfyepan R fwd fa.a1. 9@ (emf) uferford
HITTT |

Gi) e Preeht 10 Q Uy *1 s T TR B A Fuee
Afyehay g IR A AUF b HROT | WG A qiERierd
HITT |
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(a) What do you understand by ‘sharpness of resonance’ for a series
LCR resonant circuit ? How is it related with the quality factor ‘Q’
of the circuit ? Using the graphs given in the diagram, explain the
factors which affect it. For which graph is the resistance (R)
minimum ?

0=w w—r

(b) A 2 uF capacitor, 100 Q resistor and 8 H inductor are connected in
series with an ac source. Find the frequency of the ac source for
which the current drawn in the circuit is maximum.

If the peak value of emf of the source is 200 V, calculate the
(1) maximum current, and (ii) inductive and capacitive reactance of
the circuit at resonance.

OR

(a) Draw a schematic diagram of an ac generator. Explain its working
and obtain the expression for the instantaneous value of the emf in
terms of the magnetic field B, number of turns N of the coil of area
A rotating with angular frequency o. Show how an alternating emf
is generated by a loop of wire rotating in a magnetic field.

(b) A circular coil of radius 10 cm and 20 turns is rotated about its
vertical diameter with angular speed of 50 rad s~ in a uniform
horizontal magnetic field of 3-:0 x 102 T.

1) Calculate the maximum and average emf induced in the coil.

(i1)  If the coil forms a closed loop of resistance 10 Q, calculate
the maximum current in the coil and the average power loss
due to Joule heating.

| 55/413 | 15 P.T.0.
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(b)

(a)

(b)

(a)
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Th-ge % TFeh H T f; 3T f, BIhd gl < 1 ol & (et % fog

fohuT @ 1 3UFNT Hid U ¥E N3 foh Q1 i@l 1 97 b wred

gl f o Thol ©iF o qod b &Y H AH 1 Hehdl 2 S 30 bR T &
11 1

£

Tl o HASH i Jod FHaT o foe ot gag fafau |

@ H fou U S|l % wAiem gry s hdfees < feafa faifa Kt |

f=+10,-10, +30cm

AT

ST TG T ITANT Hlsh AT Hifwe foh gl yeprmar yehivla g
fore yepR aeha: gfaa g S 8 |

2 HIHA dIeRisel o oid Tl dieiiss Me i gid wH T IR
vl I il # foerer w1 GEw § gul hifde | g s & ow
freran = fererr 1 g % fore o it | v e H 0 & 1 % e #
fopem 3fas ik fferss femm 3 2

Using the ray diagram for a system of two lenses of focal lengths
f; and f, in contact with each other, show that the two lens system
can be regarded as equivalent to a single lens of focal length f,
where

1 1 1

==+ .

f f;  fy

Also write the relation for the equivalent power of the lens
combination.

16
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27.

(b)

(a)

(b)

(a)

(b)

Determine the position of the image formed by the lens
combination given in the figure.

OR

Explain, using a suitable diagram, how unpolarized light gets
linearly polarized by scattering.

Describe briefly the variation of the intensity of transmitted light
when a polaroid sheet kept between two crossed polaroids is
rotated. Draw the graph depicting the variation of intensity with
the angle of rotation. How many maxima and minima would be
observed when 6 varies from 0 to &t ?

89 § =t Hifvy for o fordll g=ax ufgen gurfa =1 freft de &ia
Szﬂ)ﬁmﬁﬁ‘d’ forn ST 8, A 98 gutie fhe ger STafya & STan
|

gTiar ‘¢’ & fopelt Tt ufgent denfar 1 fopelt sedt g v diee o
el form T 3 | PR T wvEnq 9@t i g forn oA 7 e
afgemiati < s H gl g A G ST B | I 3 ulgHis b o= *
ek T § qUEEAs 1 < k < 2 %l hIg TICehl W@ TG ST 8 | 36l
Fr=fafga @ o= gy g 2

(i)  gurfe & afgenrsti & = fagg-a |

(i) |uTia § ghed S |

ek YT B 37 I 1 gfee fifs |
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(c)

(a)

(b)

(a)

(b)

. 55/4/3 |

@ H foga fawa 1 gff ' & b % w9 F quiEn @R | fogg-am
E® x % %ad & &9 § 23 o fou ume difew |
Va

v

(e}
PP I
DO
w

HIAAT

THHHH faga-am o fovm foreft fagga faga 6 feufaer a1 & fofe =oes
eqd HifT | TRl 3R ot dqem & foru ufderei i s
i |

T g v 7 foh o forg W fogga-@m 3 2 a7 foor 9ga fava
ot S 1 ? 3T IR % FHYH H IR ST, |

When a parallel plate capacitor is connected across a dc battery,

explain briefly how the capacitor gets charged.

A parallel plate capacitor of capacitance ‘C’ is charged to ‘V’ volt by
a battery. After some time the battery is disconnected and the
distance between the plates is doubled. Now a slab of dielectric
constant 1 < k < 2 is introduced to fill the space between the plates.
How will the following be affected ?

1) The electric field between the plates of the capacitor.
(ii))  The energy stored in the capacitor.

Justify your answer in each case.
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(c)

(a)

(b)

| 55/413 |

The electric potential as a function of distance ‘x’ is shown in the

figure. Draw a graph of the electric field E as a function of x.
Va

v

OR

Derive an expression for the potential energy of an electric dipole
in a uniform electric field. Explain conditions for stable and

unstable equilibrium.

Is the electrostatic potential necessarily zero at a point where the

electric field is zero ? Give an example to support your answer.
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