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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.
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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
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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.
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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.

. 55/472 | 8



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

. 55/472 | 14
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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
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(a)
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(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.
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