%ﬁﬁ

SET-2

Series BVM/5 IS . 55/5/2

Code No.

T . glignefl HIg HI IWYEH 6 @I58 T
Roll No. 19T R |

Candidates must write the Code on the
title page of the answer-book.

o FHNI G R A h AT H LA IS 19 € |

o TH-UF ¥ M FH A IR U U FIg TR F BH IW-YEIH b JE@-I8 |
fag |

o FHUA T B A foh 30 TH-TAH 27 A E |

o THUAT UYH T I foT@AT IJ[E T ¥ UgH, T T SHATH A9 18 |

e TH YUH-UA Wl Ygd % fIT 15 Tie o1 wu=r T mn 2 | wea-uw o foawr gatg
T 10.15 & fohaT ST | 10.15 &S & 10.30 &S doh ST hddd YIH-UF bl T
3T 39 AT & SR d IT-Yeqent T HIs I T8l foae |

e Please check that this question paper contains 19 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 27 questions.

¢ Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
students will read the question paper only and will not write any answer on
the answer-book during this period.

wiferer famm (Fgii=er)
PHYSICS (Theory)
fefa aa7 : 3 gue SFfeFTT 37 : 70

Time allowed : 3 hours Maximum Marks : 70

1 P.T.O.



EGE

s

AT [A597 :

(i) @ FeT A & | 3T FeT-77 § T 27 T E |

(ii) 3T Y97-99 & AR YT & : U 37, U &, GUS & 3N &US T |
(iii) @US 37 7 Grer 397 &, Jedeh & Uk 3% & | @S § H qId 97 &, 9% & qT 3%
g1 @us g § ang yv7 & I9F & a4 3% Z 3N @US g § @A T 8, F9F
gier 37 & |
(iv) ¥o7-97 § GOF W P13 459 781 8 | a914, Uk 37 it g1 3971 4, g 3761 arct
NG 1397 7T 8 | 07 el § 3779 13T ¢ 59T § & @acT gk 39 & FA1 8
(v) T8 ATETF §l, T [FlTET Gifas [l & Il H ITINT H GHhd 8
¢ =3x10% m/s
h =6-63 x 10734 Js
e=16x10"1°¢C
Up=4nx 1077 Tm A?
g0 =8854x 10712 C2N"1m2

1

4n80

=9x 109N m? C2

gFL T GEIHM (m,) = 9-1 x 103! kg

=g 1 5o = 1-675 x 10727 kg

el 1 §MH = 1-673 x 10727 kg

ST & = 6-023 x 1023 fd um /1A

Segerm {3 = 1-38 x 10723 JK 1
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General Instructions :

(i) All questions are compulsory. There are 27 questions in all.

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

(iti) 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.

(iv)  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=663x10734Js
e=16x10"1C
Ug = 47 X 107" TmA™!
g0 =8854x 10712 C2N"1m2

1

4T|:80

=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

| 55/5/2 | 3 P.T.0.
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SECTION A

ITFFIh qTed T Teh Hewayul Tuied foifgu |

YT

T Tfrgreaehia qgiet § oTel Jrachi™ & hi rufefa H fopelt wxmmoy § aformd
JrShIT AT BT B ?

Write one important property of a paramagnetic material.

OR

Do the diamagnetic substances have resultant magnetic moment in an
atom in the absence of external magnetic field ?

ITR@ | T T T} o TS o IR o oI TIe i gAY 3R FERT Jdieh

| AO_EDO_L
Bo_[}_ﬁ}x

SDC]
T W T2} o HASH o I I deh Tdieh Gifay R 3T 9 faRay |

Ao [>o
D
Bo—{>0
Identify the equivalent gate for the circuit of a combination of gates
shown in the figure. Write its symbol.

Ao—[DD—L
D

Bo—ri

OR

| 55/512 | 4
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Draw the logic symbol of the gate shown by the combination of gates and
write its name.

Ao— >0
Y
Bo— >0
3. w1 Tt oiforeet o1 fosest@t o &9 | 39T foRa 1T dekar @ 2 1

Can a transistor be used as a rectifier ?
4. TorHl STTafRE =Tas M % R0 fagd-am i e 3ues Ie & wuft fagetl W
e 1 Bl g ? 1

Why is the direction of the electric field due to a charged conducting
sphere at any point perpendicular to its surface ?

5. T [I9E ol B o &9 H Iehl fhEl Soiaei & Teg ¢-Siell qiTesd ol UTh
Hifem | 1
Plot a graph of the de-Broglie wavelength associated with electron as a
function of accelerating potential.

Qus d
SECTION B

6. (a) 98 Yiaey wa hifse foam frdt gradha &3 @ ToRd THg feRe
ot B Whig fomer e Eran |

(b) TUM A | GHE a WeH P R Q HEM: G Jraehid &l E)l 3R

By & o & fawmoil % s ma s w § 1 9R | B, | > | B, | 3, @

$TH € HE-ET TieH B BIsA % geid 99 W T R ? SARed

HIT | 2

(a)  Obtain the conditions under which an electron does not suffer any
deflection while passing through a magnetic field.

(b) Two protons P and Q moving with the same speed pass through
— -
the magnetic fields B; and By respectively, at right angles to the
— -
field directions. If | B, | > | B, |, which of the two protons will

describe the circular path of smaller radius ? Explain.

| 55/5/2 | 5 P.T.0.
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iy R, SIS [ 3R STIUEY-h1e 3Thd A & Rl Rl g H 1 : 2
I H T AT T BT T R | B AR I Tl ITh! TS dF R b
SO I TS 7 | AT Il 3T HT aRI bl IRd | GIIRS HL, df IS 6T A
gfcig $Td T |

A wire of resistance R, length / and area of cross-section A, is cut into two
parts, having their lengths in the ratio 1 : 2. The shorter wire is now
stretched till its length becomes equal to that of the longer wire. If they
are now connected in parallel, find the net resistance of the combination.

8. Toreht wehmmm forgq-am E T fgga smept P Tt foeq foge w ria
TA-AT o AT =1k gedet HifT |

HYAT

foga smel 3 ¥ Frelt e faga % o w Bd et g w Repaam
fere, =i =g i | 38 e % fore off o fofl i g >> fogm
6 TS @ |

Derive an expression for the torque acting on an electric dipole of dipole

%
moment ? the placed in a uniform electric field E . Write the direction

along which the torque acts.
OR

Derive an expression for the electric field at a point on the axis of an
electric dipole of dipole moment 5) Also write its expression when the

distance r >> the length ‘a’ of the dipole.

9. 10 pF 9Tiar & 2 Hagq YTiE! s af-a/ & (1) 9off #, (i) Tred 7 20 V H
de o ol ¥ A fopm T 8 | 98 Yo § YRS 8 o R W
favaT=t qom e TeRU | Yesh TG gRT 3ARd 3TEeT gieherd shifg |
Two identical capacitors of 10 pF each are connected in turn (i) in series,
and (i) in parallel across a 20 V battery. Calculate the potential
difference across each capacitor in the first case and charge acquired by

each capacitor in the second case.

| 55/512 | 6



10. el oM Hightd a@1 # @ 9d SUSi ohl STl A 640 kHz 3R
660 kHz @ | aTgeh IR Higash fomal sl STPRAET J1a I | W digaq
H 3TeRFh JUE HISE 1 HH | U KT | 2

YT

0-3 g FIhh o Y 10 kHz SAEsH dleedl gRI fhd] SATEshIT aTgh
Jieedl 1 T-M Aigad fohaT M1 2 | I aTgeh T hl TR 10 MHz ae
$HHI M 40 V g, Tl & IIed dUSi hi MR 3R AW qiehierd i | 2

The frequencies of two side bands in an amplitude modulated wave are
640 kHz and 660 kHz respectively. Find the frequencies of the carrier
and the modulating signals. Also obtain the value of the bandwidth

required in amplitude modulation.

OR

A sinusoidal carrier voltage is amplitude modulated by a sinusoidal
voltage of 10 kHz with modulation index 0-3. If the carrier frequency is
10 MHz and its amplitude is 40 V, calculate the frequency and amplitude
of the two sidebands.

11. 5H SaTUs TR SaE $i sdish TG Wire 3 (1) e, 3 (i) e
& % fafge | 2

Draw a block diagram of a generalized communication system and write

the functions of (i) a transmitter, and (ii) a receiver.

12. R 3R 2R e 1 Q) Frefodl P 3R Q TFaaq d@l § IHATSS g T@d §U
ot ¥ | Afe 0 w1 3R 243 1 9nd yarfed & @, @) AR g W
aftomredt grerehi & 1wt 3 fewn wma A | 2

Two coils P and Q of radius R and 2R respectively are lying in
perpendicular planes having a common centre. Find the magnitude and
direction of the resultant magnetic field at the common centre, if they
carry the currents I and 2+/3 I respectively.

/512 | 7 P.T.0.
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SECTION C

13. feu U & Sta¥El X, Y 3R Z &t fohHt ac @i @ SifSd foman ST R | shadt X
! ac Gid ¥ ARG HE W dieedT 3 90 a1 99 shell § 9T 4 3 |

%had IS Y ! GRUY T AT S T dleed] *ﬂlﬁwﬁgm‘aﬁﬁ?%,
Safr qfy § 3/e@a Z 84 W dicedl el § 91 9 g 3 Bl

(a)
(b)

FIIET X, Y 3 Z ! 9g=1T |

S ¥ 1 staga oot § wHE 9id 9 wAaifea € 99 (1) wife enes At
Shifsre, aen (i) 98 faerg 1 Hife g w afuy o7qq1g 6 feafa &
il

Given three elements X, Y and Z to be connected across an ac source.

With only X connected across the ac source, voltage and current are found

to be in the same phase. With only element Y in the circuit, the voltage

lags behind the the current in phase by g, while with the element Z in

the circuit, the voltage leads the current in phase by g

(a)
(b)

14. (a)

(b)
(c)

| 55/512 |

Identify the elements X, Y and Z.

When all these elements are connected in series across the same
source, (i) determine the power factor, and (ii) find out the

condition when the circuit is in resonant state.

STEAT T foh FTERO TIH i o g4 o =LHI hl JaqT H Geiissi
T TSB! U o Y9 o =Rl I IIAT FAI & AT 7 |
A giord SeRTeT shi g foifaT |

forelt Uicitize & 1 THdd gfad TR 9 AR T 3 | WeiEs o
U IV Y TRTHA TR hl el o F=—or i 9+ & g T
Hife |
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(a) Good quality sunglasses made of polaroids are preferred over
ordinary coloured glasses. Explain why.

(b)  How is plane polarized light defined ?

(c) A beam of plane polarised light is passed through a polaroid. Show
graphically, variation of the intensity of the transmitted light with
angle of rotation of the polaroid.

foret 3mmasT Q =1 T bl Wiad Mal, Sh Bl r @M R R >> 1) 8, W
39 TR foaft@ foram T 2 foh Sk I3l STT9w TFcd §9H § | $h WIS
*g W fava & foru = =goaa Hife | 3

HYAT

a, b 3 ¢ (a < b < c) BISAA o T4 Fohrgl difcarsh @i A, B 3R C & T8I
JTAITT e SHATT:, QT TER, + 6, -6 A + 07 |

(a) il @it A, B 3 C o fava & forw =iete amea hifse |
(b) I G AR CHAN Tawag W E, a1 a, b 3R ¢ T g e shifvT | 3

C
4355

A charge Q is distributed over the surfaces of two concentric hollow
spheres of radii r and R (R >> r), such that their surface charge densities

are equal. Derive the expression for the potential at the common centre.

OR

9 P.T.O.
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Three concentric metallic shells A, B and C of radii a, band c (a <b < ¢)
have surface charge densities + o, — 6 and + o respectively as shown.

(a)  Obtain the expressions for the potential of three shells A, B and C.

(b)  If shells A and C are at the same potential, obtain the relation
between a, b and c.

C

{355

16. & v, AT 1 I3 TR fohel TRII-GUTRl I58 W A HLdl 7, a1 e

fowa v, & 1 afy smifeq ffsoll 61 smaf L @ s 2, @ FRe o
gf@Efad 8t V, 8 a1 8 |V, 3R V, % 961 H Y56 ol <@l ST o [og
SIS Hd HIY |

afg smafaa faferwm 6t smafa gt & STt 2, A 0 widRaaeH it AAfrman
Tt Sl ot g B STl 2 SR ST |

When light of frequency v; is incident on a photosensitive surface, the

v
stopping potential is V. If the frequency of incident radiation becomes El’

the stopping potential changes to V,. Find out the expression for the
threshold frequency for the surface in terms of V; and V.

If the frequency of incident radiation is doubled, will the maximum
kinetic energy of the photoelectrons also be doubled ? Give reason.

17. =a FHUsal Teomict o faga faRaw | sueh! swrifafy 6 samen Sife qe
3Eehl FUsTl H 9T YaTiEd fohU STH R 3cqd B 9Tt T & fetw = e
SHIfT | g gartear i giwm fafee |

YT

| 55/512 | 10
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e hifv fop foret fieadier 1 feu mu ufer & Ufier d form wow
uftafda foram S aehar 2 | e feie ot qui o fagoe & fore gma & fow
SSTeh e shifore | UHieX o1 yurelt wfodier Fra hif | 3

State the principle of a moving coil galvanometer. Explain its working
and obtain the expression for the deflection produced due to the current
passed through the coil. Define current sensitivity.

OR

Explain how a galvanometer can be converted into an ammeter of a given
range. Derive an expression for shunt resistance and current for full scale
deflection. Find the effective resistance of the ammeter.

18. I3 TR T T Iiva TEAT § 3fqq: S (19 7ae § 1T §
@ 1218 A 3R 974-3 A T o faferon w1 Icafia ot B | 39 ot &l
#1 ugEE IV @ W wHAU B @ | fewm man ®, fewl faar,
R=11x10"m™! | 39 Waert 3oft o1 9 oft foafge @ @ gafea g 1 3
A hydrogen atom in its excited state emits radiations of wavelengths
1218 A and 974-3 A when it finally comes to the ground state. Identify
the energy levels from where transitions occur. Given Rydberg constant
R = 1-1 x 107 m™1. Also specify the spectral series to which these lines
belong.

19. (a) HIES 3 HAGH & TR o NYR W fFH n-p-n TR & o7 @vel &
&= fave HiT |
(b) 3w Afiemafis @it ot 97 qwise o 30 ifvanafies &1 #H-a
T Jae o forw Suam foman Sran 8 st &= | 3

(a)  Differentiate between three segments of an n-p-n transistor on the

basis of their size and level of doping.

(b) Draw a plot of transfer characteristic and show which portion of
the characteristic is used in amplification and why.

| 55/5/2 | 1 P.T.0.



(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

TS I Teh-Ush ICTEYT od §U HHETehi 3R wmwiint & o= fawe
SHifs |

Toreft 1Sy AT 2| U HEEh! & ZUHMI o ANTHA § Ted &l hH

FT BT 8 ? 379 3T <hl gfee Ieretor oot HifvT |

YT

o~

ffIRaa B8 ~IfacIeTss] ol arfiehtul (i) §H =g, (i) THEATH®, 3R
(iii) THATER T T

12 3 198 3 197 14
6C, 5He, 80Hg, 1H, 59Au, (C

Toret ATfYTer 71 TS IHh! oI T W TRy YR A tar 3 2 39
TJehR ST Hifre foh forelt Tifyehia ared @1 wca ek & d@ed W
feft =i 71 g1 =R |

Distinguish between isotopes and isobars, giving one example for
each.

Why is the mass of a nucleus always less than the sum of the
masses of its constituents ? Write one example to justify your
answer.

OR

Classify the following six nuclides into (i) isotones, (ii) isotopes,
and (iii) isobars :

12 3 198 3 197 14
6C, 5He, 80Hg, 1H, 59Au, (C

How does the size of a nucleus depend on its mass number ? Hence
explain why the density of nuclear matter should be independent
of the size of the nucleus.

12



21. (a) ol ug Gidi U 379 T THHA & ?
(b) e &1 T qUl ok T I (a) T FHH HeAR (§) & Th-gE
T A0 il 8, d Yo W Aol 9o+ H digar foaor & o
e YU I | 38 JhR Tt 3R foameft sufoertor & fore wfery
e i | 3

(a)  What do you understand by coherent sources ?

(b) Derive the expression for the intensity distribution in the
interference pattern on the screen when two harmonic waves
having same amplitude (a) and phase difference (¢) are superposed
on each other. Hence obtain the conditions for constructive and
destructive interference.

22. hig 4al Tohell for e @ 90 em I g W o 7 | ol 3T o g o B @
fafya feufoi, s 9 20 cm 1 9o 7, & foq fome o1 9 W wfdafers
FAAT 2 | T 1 BT g IR i | 3

AT

20 cm‘ﬁ%’&@ﬂiﬁé?ﬂ?{@'ﬁ 15 cmW@%%ﬁW@'ﬁ@
30 cm G W U@ 2 T 3 qHI oiEl o I A§ TUI! & | W HI3 o 3
oE % " 30 cm g W U@ g, A1 TASH gR1 S 3faH fdfers A feufa
afihferd IR | Afg 39 forat ol 3ferdel o & WM 30 cm g W @1 STl @t
&1 38 ROTH H IE A EaT ? HRO AT | 3

A screen is placed 90 cm from an object. The image of the object on the
screen is formed by a convex lens at two different positions separated by
20 cm. Calculate the focal length of the lens.

OR

A convex lens of focal length 20 cm and a concave lens of focal length
15 cm are kept 30 cm apart with their principal axes coincident. When an
object is placed 30 cm in front of the convex lens, calculate the position of
the final image formed by the combination. Would this result change if
the object were placed 30 cm in front of the concave lens ? Give reason.

| 55/5/2 | 13 P.T.0.



24.

foremm gr <61 aftart faRaw | de &a g foret deanfar =t STmafiE wtd a9
3T T YRT Bicht & ? 1 ToRAT9d 90 1§ =TeH 91T o 9HH gl & ?
T HIf |

Define displacement current. What role does it play while charging a
capacitor by dc source. Is the value of displacement current same as that
of the conduction current ? Explain.

ARG T gvEiefres sy § Y=o & fau s1fiyericyd fordt stemae smie o
V-1 SAfyemerfores geran = 8 |

I (mA)

yyaiefyen 9"
v, e s

[ —V (V)

I(uA)
(a) 3I9AN foru U S1e=TTe SIS Rl U= |
(b) 39 Ik g fou U sifyemefies w1 Wt e % folw ufy smw@
Hifemu |
(c) 39 Ik o Teh IUAN shl HEY H STEAT HIT |

The figure shows the V-I characteristic of a semiconductor diode designed
to operate under reverse bias.

I (mA)
Reverse bias
v, Forward bias
F —V (V)
I (uA)

(a) Identify the semiconductor diode used.

(b)  Draw the circuit diagram to obtain the given characteristics of this
device.

(c) Briefly explain one use of this device.

| 55/512 | 14
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SECTION D

25. (a) 39 foufa & fou forelht oy qemeefl oo Amifea formr sm@ Eifew
e st wffers wave g9 <l steua gt T o= 2 |
(b)  FHHT Mgk, Ak hI g1 H @Y Blhd gl 3R oY gReh 1 Hi
BIAT g ? SATET SifT |
(c)  figeaes ! BihE gl 4 cm 8, Safh AR 6T BIHE g 10 cm 8 |
ﬁmﬁmﬁ'ﬁﬁGCm@Wﬁ%%l
() 3 sEe sifaw wfafers frehe fomg W oan 2, a1 5y qeme
#1 raE rmar gfEhferd T |
(i) G qeueEl 6l ararg W aRepfad T | 5

HAYAT

(a)  ATHIlhd ToRTUT SR I TERAAT ¥ HHIA Tedl glaRieh shi HLadl 3R
FHRfATY 1 =R HIT |

(b) IS AT TIOR3 UNEHA GLaRih, 8 IGYIH T hl
HIhE gl 200 cm 3R AT I BT 8 10 cm 7, T IR Feh G
o HIEH I Hiohe IMhoid HAT dgdl & | geash & A6 6 gt
AN b 98 4 1 fdfers A5 8 40 cm g W f&d 96 W
T AT & | §F o WA H ™ 6:0 cm 7 | G h AIEA B
e e | (feam mn 3 ff @ & geell & &= 1 oflwa
glt =1-5 x 1011 m) 5

(a) Draw a labelled ray diagram of compound microscope, when final
image forms at the least distance of distinct vision.

(b)  Why is its objective of short focal length and of short aperture,
compared to its eyepiece ? Explain.

(c) The focal length of the objective is 4 cm while that of eyepiece is
10 cm. The object is placed at a distance of 6 cm from the objective
lens.

1) Calculate the magnifying power of the compound
microscope, if its final image is formed at the near point.

(i1)  Also calculate length of the compound microscope.

OR
| 55/5/2 | 15 P.T.0.



=
A0

(a)

(b)

26. (a)

(b)

(a)

(b)

| 55/512 |

With the help of a labelled ray diagram, explain the construction
and working of a Cassegrain reflecting telescope.

An amateur astronomer wishes to estimate roughly the size of the
Sun using his crude telescope consisting of an objective lens of
focal length 200 cm and an eyepiece of focal length 10 cm. By
adjusting the distance of the eyepiece from the objective, he
obtains an image of the Sun on a screen 40 cm behind the eyepiece.
The diameter of the Sun’s image is measured to be 6:0 cm.
Estimate the Sun’s size, given that the average Earth-Sun distance
is 1-5 x 1011 m,

fordt T, oo % g 1 <t o1 W 8, & o o= gfey,
faar. s (emf) MR e favar & o g9y =geaa FHIT | 99 &
o v ot 1o = 7w Eifew TR 38 Aew ki e i |

998 Q Jfaier T IS diceHier 2 V fa.a1. 9 (emf) 3R 2 Q Al
gfae & foret O & B @ gaifoa 8 | dieedic & &0 & <= qun
A & el & s off favam Ja i | Sieerfiet & areae o
gfererd Jfe 1 Ahe HIRTT |

AT

fafi fa.an. o (emf) 3R rafes wialiel & 3 4 TH-gH & €1
UeE H TAING B | 39 §ASE o god 9,91, 9 (emf) TR oI AGIH
gfag o foTe sasteh geaa hIfT |

%.W.W(emf) 1-5 Vﬁ?%ﬁ%ﬂﬁﬁﬁrﬁ%awwmiﬁ
ARG & a°1 Uve § G 17 Q % § gagy Yfalel & gaiee ard
STl IRUY & g/ Yo R R 3 | 31fd 3= Ufaliy &1 +Is dicediet ad
i 2fiTet dieedt 1-4 V AYdT 8 | T et <1 AT Jfalie afehferd
sifs |

16



=
A0

(a) Derive a relation between the internal resistance, emf and
terminal potential difference of a cell from which current I is
drawn. Draw V vs I graph for a cell and explain its significance.

(b) A voltmeter of resistance 998 Q is connected across a cell of
emf 2 V and internal resistance 2 Q. Find the potential difference
across the voltmeter and also across the terminals of the cell.
Estimate the percentage error in the reading of the voltmeter.

OR

(a)  Two cells of different emfs and internal resistances are connected
in parallel with one another. Derive the expression for the
equivalent emf and equivalent internal resistance of the
combination.

(b)  Two identical cells of emf 1-5 V and internal resistance r are each
connected in parallel providing a supply to an external circuit
consisting of two resistances of 17 Q each joined in parallel. A very
high resistance voltmeter reads the terminal voltage of the cell to
be 1:4 V. Calculate the internal resistance of each cell.

27. (a) TR P AR g R I HIE 919 hH B GM v F IO HOHT A

3 | 39 TS HT T T80 ohrg T hlAlhd @ a1 g0 &0 Bsan 7 % i

gifcaeh g™ i 9T W 7 | 98 B 39 7 % Uia: YO i g S

IT % g W oAl B AT I h I b oArad 8 | & H THH

s a3 ThEa™ Freh & ‘B’ 8 T W 3UTEd 3 |

(i) B8 ¥ UG f9.91. 96 (emf) 3R g1 & foIw =I5eh o= HifT |

(i) Fraehi &F IR B § YAIEd g1 % SR 39 B W HRAA oA
o RATOT 3TN =M o foTu sasteh T <hifig |

(iii) 39 YR, B hI FOId B & fIC mawas e o foTw =
ITed HIT |

| 55/5/2 | 17 P.T.0.
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(b)

(a)

(b)

(a)

(b)

| 55/512 |

foreht afel <1 FHusat ol FrEl Trachid & | Teh HId 97 & S1eL Hehra
TR | ARG 39 Fuse & Tt wfity # g W @ S, @ w®0 o3|
PUST! I FET & W STEL T ¥ g 2

YT

HIS AFATHR Hugel fhe tehemm Fraehia & o Tuia @ 3 | foreht
ot g1 W IR fa.ar. s (emf) 3R 9 & fow == g K |
Foh a7 ot [ HINY | T R FIH HI (ot) &9 Y@ fa.a.
W(emf)%%ﬂ'{mﬁml

qlsl & & HIS SR Wi & Qg &3 8 giept Tl g8 IS g
g TorHll Tk 91 1 W FLAl 2 | AR hl B H YHfd % v H
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A metallic rod of length 7° and resistance ‘R’ is rotated with a

frequency vV with one end hinged at the centre and the other end

>

at the circumference of a circular metallic ring of radius 7’, about
an axis passing through the centre and perpendicular to the plane
of the ring. A constant and uniform magnetic field ‘B’ parallel to

the axis is present everywhere.

1) Derive the expression for the induced emf and the current in
the rod.

(i1)) Due to the presence of current in the rod and of the
magnetic field, find the expression for the magnitude and
direction of the force acting on this rod.

(i1i) Hence, obtain an expression for the power required to rotate
the rod.

A copper coil is taken out of a magnetic field with a fixed velocity.
Will it be easy to remove it from the same field if its ohmic
resistance is increased ?

OR
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(a)

(b)

A rectangular coil rotates in a uniform magnetic field. Obtain an
expression for induced emf and current at any instant. Also find
their peak values. Show the variation of induced emf versus angle
of rotation (wt) on a graph.

An iron bar falling through the hollow region of a thick cylindrical
shell made of copper experiences a retarding force. What can you
conclude about the nature of the iron bar ? Explain.
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