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¢ DPlease 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.

o Please check that this question paper contains 29 questions.

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

e 15 minutes 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 am., the
students will read the question paper only and will not write any answer on

-the answer-book during this period.
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HIAT=T [H459T:

G)  &H FT AT & | |
() FITTTEAFT29TTE Tl 98 F/a/;%;zv:/wﬁ—wgdm?qyw g a7t
mwww?/

(i) ¥ 9 & 16 7 59% Jv7 gt 7% #7 8 77 17 #25 7 79% 7T T 3% I
B i 27 8 29 ¥ 7% v wi S w8

(v) To7-97 & T W H ey 78 | a2 o) A o v 5 o i
I T J97 3 wiE o7l are 1 o 8 el W}/c;/-f/che/fmﬁ?/
@#yﬁﬁsﬂmﬁqwd%fﬁﬁmwW}/eds‘?wrﬂ?/

(v)  F¥726 T AT Y97 & | T5 G F FTE

(vi) W%W#W?ﬁ?/ﬁwﬁaﬁmﬁﬁmm
GRUT BT FNT R GHT &)

(vii) WW?WWHWW%WWWWW?
c=3x108m/s

h =663 x 10734 Js
e=16x10"19¢C
Uy=4nx107 Tm A~

=9x10° Nm?2(C?

47'680

m, = 9-1x 10 kg |
Y H TEAM = 1675 x 10 kg

TR T g9 = 1673 x 102 kg -

General Instructions :
(@) All questions are compulsory.

(i1)  There are 29 questions in total. Questions 1 to 8 are very short answer
type questions and carry one mark each,

55/2/3 2




G

( iv}

-Questions 9 to 16 carry two marks each, questions 17 to 25 carry three

marks each and questions 27 to 29 carry five marks each.

There is no overall choice. However, an internal choice has been provided
in one question of two marks, one question of three marks and all three
questions of five marks each. You have to attempt only one of the choices

- in such questions.

)
(i)

(vit)

Questzon 26 is a value based questwn carrying four marks

Use of calculators is not permztted However, you may use log tables if

necessary. o

You may use the following })dlﬁes of physical constants wherever

necessary .
c=3X 108 m/s
 h=663x107% Js
e=16x10"C
U, = 4n <10~ T m AL
1,

—9x10°Nm?2C?2
4W55 '

m,=9-1x 10731 kg
Mass of Neutron = 1-675 x 102" kg
Mass of Proton = 1-673 x 102" kg

Trh T o wRo foRet aftuy # ﬁﬁ‘c{ feregq-ames ¥ (emf) qﬁmvr

ot el W AW e | 2
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On what factors does the magnitude of the emf induced in the circuit due

‘to magnetic flux depend ?

forga oy ot 1 R frflw | s oo & o w2

Define electric dipole moment. Is it scalar or vector ?

3 ‘ . PTO.




wﬁ!ma‘%’q&sﬁm%@ﬁmw# (1) & T (2) ¥ w2 | AR
e (1) § IR B0 O AT ATETH <z>awmeﬁm_;.ea,mqaw
gl § O HI9-H1 HIETH THI: 3T g9 8 ? 39 Wk U wRw
R |

A ray of monochromatic light 'passes from medium (1) to medium (2). If

the angle of incidence in medium (1) is 6 and the corresponding angle of

fefraction in medium (2) is % 6, which of the two media is optically

denser ? Give reason.

3 Tael, Ag T GaAs F 300 K ¥ 60 K 7% 38 fram St 2 | 3

| TfeRIEshdl 9T SR INTE U= 2

Two materials, Ag and GaAs, afé cooled from 300 K to 60 K. What will be
the effect on their resistivity 7

f\@wﬁ (m)%%&ﬁ%ﬂﬁﬁ@-ﬁ E,Hmwﬁam B g #
e € | 7 & % T T T & o 3 WY A R B
E 21 € S fewn % e 2 lﬁ%ﬁﬁﬂﬁmﬁﬁﬁagwm%

| ?ﬁménﬁmaﬁml

— -
In a certain region of space, electric field E and magnetic field B are

_ perpendicular to each other. An electron enters in the region

55/2/3

, - -
perpendicular to the directions of both B and E and moves undeflected.

Find the velocity of the electron

gﬂrﬁgmg%a(AM)wﬁﬁwaﬂqﬁa} (aTesh o0 B qaig St W
5

Why are broadcast frequencies (carrier waves) sufficiently spaced in
amplitude modulated wave ?

Toreft em seeen ® grefie () w1 v fafax |
Write the function of a transmitter in a communication system.

4




8. "Hﬁmwm?ﬁwaéaweew cﬂtﬂ'@ﬂﬁ Awmh S e s
wﬁmuﬁﬁa@smﬁﬁwﬁ%ﬁmwm(m)ml 1

Plot a graph showing the variation of resistance of a conducting wire as a

function of its radius, keeplng the length of the wire and its temperature

as constant.

9. m@é;‘cﬁeqwgﬁ *ﬁvilobi{ @rdt (Jelt) s Breemd R a9 2R § | SR AT Qq
AU Qy Y | SR R 21 2 | 39 QA WAl & Tedt gsi W gl aTew
T 1 AF ATH § SO (FEE) R | Qq : Qp I T R | 2

Two concentric metallic spherical shells of radii R and 2R are given
charges Q; and Qs respectively. The surface charge densities on the outer
surfaces of the shells are equal. Determine the ratio Q; : Q.

10. aﬁ@ﬁmmﬁﬁaﬁzgqﬁﬁaéw%a@ﬁmémaﬂmm

IR | 319 ITR s gAe § R0 fafag | | 2
10V— 100 ——20V
20
WA

- What will be the value of current through the 2 Q resistance for the
curcuit shown in the figure ? Give reason to support your answer.

0V— §59 109-% oy

20

1. @gﬁagﬁamasm Qi & g & el e 1 7 14 nm
mﬁ*ﬁwmm?ﬁmt |
(i) ‘Sﬁ'&T?fﬁTFFd‘xHW?ﬁ g FeTere A =hl Tt ol @ra?r%rq t 2
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* An electron and a proton, each have de Broglie wavelength of 1-4 nm. |
(1) Find the ratio of their momenta.

(i) Compare the kinetic energy of the proton with that of the electron.

12. T TR gfgeht (wie) aaia i oF afell #1 SEwd A § iR Ik i
H AR | TH WL H +Q a1 gEdl Wl - Qmﬁaﬁﬁmﬁmw% I
wawﬁaﬁaﬁam%%@wmwaﬁml |

A parallel plate capacitor, each of plate area A and separation ‘d’ between
_the two plates is charged with charges + Q and —Q on the two plates.
Deduce the expression for the energy stored in the capacitor.

13, fou o ufmy ¥, @ TEEl YRS w1 smiRes gRkdy 50 Q duT TRERRE
vfelig W= B, ?ﬁ1oog§%ﬁaéuar%a@ﬁawﬁ%gaamwmm>‘

HiT |

D, 200 Q

%' - M/\MVA

D, 50Q

K] ANNAR
i 1000

!; AN
6V

The circuit shown in the figure contains two diodes each with a forward
resistance of 50 Q and infinite backward re51stance Calculate the

current in the 100 Q resistance.

Dy , 200 Q
Dy 50 Q
Kt AN
'+| — IQO Q
| 1 AAMA
6V
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14. o ¥ gl e omgEm e R AR PR, o (), B0 (G) e Aich (B) T
sl fem % AB wors T eTufia ¥ | @, ® a9 e O % fae e %
qerst ¥ SITIATR A 1-39, 144 T 147 ¥ | ¥ A el § F wRh

R fiem @ e srvafia Al 2 o ST wwe A wor AR 2
, .
B > >
G .
R

. Three rays of light, red (R), green (G) and blue (B), are incident on the
face AB of a right angled prism, as shown in the figure. The refractive

' indices of the material of the prism for red, green and blue are 1-39, 1-44

and 1-47 respectively. Which one of the three rays will emerge out of the |

prism ? Give reason to support your answer.

A
B B
G »
R B

55/2/3 | | 7o | . PTO.




15.

U SiHIUS R 991 UF 9 g m'%’mﬁq.w(ac)aﬁa 3
ARy T 9 & lsatr&qaﬁefmﬁ-gqamamwmﬁ)% | I

,‘X’%zmm@mm‘vaﬁgﬁmm,?ﬁa}r@mﬁgq&mﬁn/zl

T (i) el R

() eI K A Y ! TEEH R 3% T R |

) o A& R W X T v 29 def 6 e o
a1 aftay § H@amﬁﬁﬁmﬁﬁmw?aﬁwﬁﬁaﬁm
) 3 forg o ke | '

HAYAT

@ #oflsg LCR wRusr (200 V, 50 Hp) frct TH. (ac) 819 A Her 2 |
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SR, Hefer 7o S % Rl W Steeat H09 200 V, 250 Vae 250 V # |

6 ﬁwﬁ%%ﬁmmwaﬁwﬁwﬁaaﬁnw,@a%m
(Steedn) | a1firs & twﬁﬁwmwm%&mw%?

(i1) aﬁR%uﬁﬁammmg@,?ﬁq&wﬁﬁ?ﬁW%mm
 Tithem $ifm |

A resistor ‘R’ and an element X’ are connected in series to an ac source of
voltage. The voltage is found to lead the current in phase by n/4. If X’ is

replaced by another element Y’, the voltage lags behind the current by
/4. :

(i)  Identify elements X’ and ‘Y.

(i1)  When both X and Y’ are connected in series with ‘R’ to the same

source, will the power dissipated in the circuit be maximum or

minimum ? Justify your answer.

OR




A series LCR circuit is connected to an ac source (200 V 50 Hz). The
voltages across the resistor, capacitor and inductor are respectlvely
200V, 250 V and 250 V.

) The algebraic sum of the voltages across the three elements is
greater than the voltage of the source. How is this paradox
resolved ? ‘

(ii)  Given the value of the resistance of R is 40 Q, calculate the current

in the 01rcu1t

16. 1oow%wn%ﬁ(w&)@a@w2271Awéﬁwquéﬁm,
HifcTse o1g ¥ o4 T YW-Togq a4 W Forfa a1 8 | 9 fReh fowe
_ 13V R, q g 1 HE BeE [ IR | IR @ T | 3= e
(~ 10° Wm2) %, 6328 A qUTeed & T T & o @i ¥ fowenfia s
feon S, @ yeeTr-foega ot St STfohe @ gRf 2 3TUM TR % "HYH H SRU
fofaT | 2

Ultraviolet light of wavelength 2271 A from 100 W mercury source

irradiates a photocell made of molybdenum metal. If the stopping
- potential is — 1:3 V, estimate the work function of the metal. How would
the photocell respond when the source is replaced by another source of
high intensity (~ 10° Wm2) red light of wavelength 6328 A Justify your

answer.

17, (@ IR TG I TEEAT A 3@ iR de e hi s B
g1 W a2 | | '
(b) Tafafea % s fafaw .
| 6)) tﬂaf&aﬁﬁﬁwﬁ%qmwmddw@tﬁﬁmmw

[ERIRS I
G) e foret & st § wigert g e % ?ﬂ( & off9 o UTH
Tk 3T 1 HHET ST R ? - , 3
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18.

19.
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(a)

b

(a)

(b)

(a)

(b

| (a)

(b)
(c)

(@)

(b)
(©

State, with the help of a su1table diagram, the pr1nc1ple on Wthh
the working of a meter bridge is based.

Answer the following :

(i) Why are the connections between resistors in a meter br1dge ’
made of thick copper strips ?

(i1) Why is it generally preferred to obtain the balance point near
the middle of the bridge wire in meter bndge experiments ?

'mﬁrﬁmﬁaﬁmaﬁaﬁm% ?m%r%mﬁwqm%ﬁaq
'ﬁﬁ?ﬁﬁﬂﬁﬁgﬁquwﬁ 56 THfivey § of S o

T (T W) () FH @ A Gi) IR R | |

3 Al (fieret) w1 seew Hif S s=ria gemat (wwRe)
3TeH STA-3TUh WISH Terel ol T T 341 2 |

Why are infra-red radiations referred to as heat waves ? Name the
radiations which are next to these radiations in the

electromagnetic spectrum having (i) shorter wavelength (ii) longer
wavelength.

State the conditions under which a microwave oven heats up a food
item containing water molecules.

Wéqldqﬁdﬂqﬁmmwﬁ%ﬁawmw .

I e S e A vkl & e frf |

qGeieh i TR 1 By @‘Tm (37e9), %aﬁaﬁmﬁa’r\%w
Bidl @ ? T8 HINT |

- Draw a labelled ray diagram of a refractmn type telescope in

normal adjustment.
Give its two shortcomings over reflection type telescope.

Why is eyepiece of a telescope of short focal length Whlle objective
is of large focal length ? Explam

10




20. (a) I T ¥ T SRR WY R 1 W6 e T A em ! R |
Th S T8 AR % e g awad §, fRR a1 @ an % wm
SWWWTWW%IS@RTH@WWW%HR%IMW
Fotl o ot Teh oTsh Sgeqel hIT |

() Tr%a?’ﬂfaﬂ,&f%%l-udch%%dd%mﬁ,ww(w@@)m| 3

(a)  An infinitely long positively charged straight wire has a linear
: charge density A em™L. An electron is revolving around the wire as

its centre with a constant velocity in a circular plane perpendicular

to the wire. Deduce the expression for its kinetic energy.

(b)  Plot a graph of the kinetié energy as a function of charge density A.

21. (a) @@ A%W%wegﬁrww( )ﬁlmw%az‘r@%la‘s
wﬁ&ﬁwgmﬁa%ﬂBﬁr@%lwmmﬁm

AT () T % fow wiew wu # s = e |
Gi) g I8 T R % [T A g, A o o Tger % sk
(aTfRe=ewM) e B ¢ cwise fok 39 fosfomm | e & (W

ST 4 UTY g e &%) <k H SAfYehan | |
() et ol wfenferet @ 1 e vEnfed @ W R | 3 WA ST T dR

,%nﬁ%lﬁmmmm%mmmmt 3
| . ,_
(a) (i) A c1rcular loop of area A carrymg a current Lis placed in a

...}
uniform magnetlc ﬁeld B. Write the expressmn for the

torque T acting on it in a vector form.

(1)  If the loop is free to turn, what would be 1ts omentatlon of
stable equilibrium ? Show that in this orientation, the flux of
net field (external field + the field produced by the loop) is
maximum.

(b) Find out the expression for the magnetic field due to a long
solenoid carrying a current I and having n number of turns per
unit length.

551213 11 P.T.O.




22,

23.

aaawgfaam Qwﬁmwﬁﬁgﬁmaﬁf'ﬁwﬁmﬁwmﬁm

B, T 39S @ H T A 7 w6 ()  wrm R B

EREITE eI E Rl e

T IHER ST I H1 GRT BTG, 3R 3 memt % omif st %
el & ek o s e g | |

When unpolarised light is incident on the boundary separating the two
transparent media, explain, with the help of a suitable diagram, the

_conditions under which the reflected light gets polarised.

Hence define Brewster’s angle and write its relationship in terms of the
relative refractive index of the two media. '

@ﬁﬁwwﬁﬁmw&wﬁ%m%wm%m,wm
0 T SEHIfUTT il i e % s 7T (sTerE) SHTST | .
A FR 2 % 0 > 90° T vl 1 T w5 Brer =1 wwT € v B 2

| wuﬁn%aw@mﬁm%aﬁﬁaﬁqﬁawww

ST Tehd & 2
JTerer

,wﬁmwm,mmwwmwa;%,Wth,me‘

%ﬁﬁ&ﬁm%l e fom feamfaes e % from % fore w o ogeqs
| |

wﬁammmﬁmﬁaﬁﬁwﬁqﬁaﬁaﬁ%@ﬁ%m@m(m@)
EEIFG ‘ ‘ _
mmTl,z%m%qﬁﬁ@ﬁ@ﬁ%ﬁﬁmmammN=No/16
2 4

In an experiment on d-particle scattering by a thin foil of gold, draw a

~plot showing the number of particles scattered versus the scattering
~angle 0. ' ‘

~ Why is it that a very small fraction of the particles are scattered at

6>90°7 ; ; '
Write two important conclusions that can be drawn regarding the

- structure of the atom from the study of this experiment.

OR

55/2/3 . | 12




Derive the‘expression for the law of radioactive decay of a given sample
having initially N, nuclei decaying to the number N present at any

subsequent time t.

Plot a graph showmg the Vanatlon of the number of nuclel versus the
time t lapsed.
Mark a pomt on the plot in terms of Ty/9 value when the number present

N=N, /16

24, Treifera % fow smo ‘c?r%m | | : 3

() g "o o T Ul Ww WT\H’W@ q(*tqw‘éﬁgﬂﬂq
| (Sererend ~ 3/4) BT =R |

G) e R (ehdll) Bl forgegreehE T § ®ARd U % o, 3%
| et g U@ T fopen e | ‘

(iti) Higereh Treet 1 ST T8 AT § HT TG S |

Give reasons for the following : : ‘

(1) For ground wave transmission, size of antenna should be
comparable to the wavelength of the signal, e.g. ~ 4.

(i) Audio signals converted into electromagnetic waves are not '
transmitted as such directly.

(iii) The amplitude of modulatmg 51gnal is kept less than that of the
carrier wave.

25. :
' A B 0eV
3 cC D 9V
N A4 _45 e'V
v _10eV

(a) 34|<uﬁsls§mv1%ww foptht hTeafes TRATY] % Sl W ST T & |
@ § et U THAU H I AU Sl WA b e qﬁvﬂrﬁ

275 nm TICE T Bl Icafald @ I

55/2/3 | L 13 N PT.O.




26.

(b) ¥ GSHAUN ¥ HH-TT HHAT (l)aqfwnwr%séam (u)rqaaqwrészf
% Terfertor & Semsla & o R 2

2 B 0eV
¢ D —2eV
N4 A4 _4.5 eV
< v _10eV

(a)  The energy levels of a hypothetical hydrogen-like atom are shown
in the figure. Find out the transition, from the ones shown in the
figure, which will result in the emission of a photon of wavelength
275 nm.

(b)  Which of these transitions corresponds to the emission of radiation
of (i) maximum and (ii) minimum wavelength ?

T F TS Bl I ST I 3T ¥ F MRI S T FET g2

 femn o g% fom s o B ST @ | 3w whew F mee % W

551213

AfF TR 7 T T T I F 9gd TEW BN F B0 wRS A 3

fesrieree | @ U@t I T8 T4 Ton @ IH giERH, fE qw vSRe 6

méﬁ?ﬂﬁvhmaﬁtm(@é)sﬁwmaﬁlwﬁammaﬁ

TeTr M % foIu Tl Re @i Sieet 3% UM 1 Fem = o | & |

T 3R aRom: W%&ﬂdl@él&d{qﬁdd%lﬁﬁmaﬂﬁﬁﬁm

firett

(a) T R, F, I9H IRER, frll it @R g R e

b

(b) %W@%MRIWWW?&MT smgwew%‘ara-nqwebm
?ﬁ’mgmﬁammwmlﬁw@mﬁfm@quwm,
mﬁwawwwmm?ﬁmlmm(ﬁaﬂ)%
mﬁﬁa‘saﬁr@duﬁ«%m%?
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- Kamal’s unkcle was advised by his doctor to undergo an MRI scan test of

his chest and gave him an estimate of the cost. Not knowing much about
the significance of this test and finding it to be too expensive he first
hesitated. When Kamal learnt about this, he decided to take help of his
family, friends and neighbours and arranged for the cost. He convinced

" his uncle to undergo this test so as to enable the doctor to diagnose the '

disease. He got the test done and the resulting information greatly helped
the doctor to give him proper treatment. ‘

(a) What according to you, are the values displayed by Kamal, his

27.
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family, friends and neighbours ?

(b)  Assuming that the MRI scan test involved a magnetic field of
0-1 T, find the maximum and minimum values of the force that
this field could exert on a proton moving with a speed of 104 ms L.
. State the condition under which the force can be minimum.

(@) e wwell ST E S S et AR | S d e

T gael R 1 v e 7, FER T 98 Wl T S 21
-yt (wfverdl) ® oo hifvm s s s B0 @ s fodfes
ﬂtﬁmaﬂ%wﬁ?ﬂ‘ﬂﬁﬁm‘ st (Luemm) aon fafers (frfmn) s|a
g |
(b) _ﬁaﬁﬁﬁmwwu@n,w
()  Torl b1 =iters H KT ST 7
(ii) fmvﬁ SETR wci% IR U AR RCIRRNRIAS I

YAl

@WW@H%&@@WWR&WRQ ls‘é{éﬂ%weﬁm -

YT pg B | 39 T B g ST9FdTIH % TIeIE o W T R | 91 38 o
1 geA F¥ W, Ry a1 B 91 I8 % e Tl TS O faeg 9%
wffersr, &g 1 gadl 3R 1 W o R, ﬁwmwwmwaﬂt

T TERET A SH-He T i eI HINY | |
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. (a)w A monochromatic source of light of Wavelength A illuminates a

28.
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narrow slit of Width d to produce a diffraction pattern on the
screen. Obtain the conditions when secondary wavelets originating
from the slit interfere to produce maxima and minima on the
screen. ~ '

(b) How would @he diffraction pattern be affected when
(@) the width of the slit is decreased ?

- (i) the monochromatic source of light is replaced by white light ?

S

OR

A thin convex lens having two surfaces of radii of curvature R; and R, is
made of a material of refractive index po. It is kept in a medium of
refractive index . Dérive, with the help of a ray diagram, the lens
maker formula when a point object placed on the principal axis in front of
the radius of curvature Ry produces an image I on the other side of the
lens.

(a) 91 eyt @en p-x%li%aﬁﬂlﬁ%ﬁﬁa(m)%ﬁmlww‘
3 5, p-TPR 1 wrehae 30 &9 & FARE & 2 7@l o, 5> n,.
(bj Wmﬁﬁiﬁﬁp-nﬁfqu%p-mﬂmn-mfﬁyﬁé,
arcfoes Tifed S & IR, $ dlee % UTT S dieedl % 390
oft, Hfer o feregq-am Teiers 3= e R |
W&qaaﬁaﬁamﬁwﬁﬁqﬁﬁwﬁmﬁﬁw(m)ww
Sieed] Idﬂ?lchﬁaw_@f—@m% l
HAAT
Fﬂﬁn-pnaﬁw%CEﬁ:amﬁﬁémamﬁﬁaaﬁwmsmaw
F o fore afger seen w1 2@ 99RT | |
ﬁ%ﬂﬁ%ﬁﬂﬁaﬁwmsﬁmmﬁmlwﬁﬁmﬁﬁﬁm

HlonlL S ERIRCIG) % l

(1)ﬁé¥r9ﬁfmam (u)umsraﬁagvna;qaﬁtr&mf‘wml
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(a) Distinguish between an intrinsic semiconductor and a p-typé~

semiconductor. Give reason why a p-type semiconductor is
electrically neutral, although ny >> n,.

(b)  Explain, how the heavy doping of both p- and n-sides of a p-n
~ junction diode results in the electric field of the junction being
_extremely high even with a reverse bias voltage of a few volts.
Explain, with the help of a circuit diagram, how this property is
used in voltage regulator., ‘
- OR ,
Draw the circuit arrangement for studying the input and output
characteristics of an n-p-n transistor in CE configuration.

Draw the typical nature of these input and output characteristics.
Explain how these are obtained.

Define the terms (i) input resistance and (ii) cufrent ampliﬁcatioh factoi'.'

29. T AUMisHH LCR TRYY, v = v, sin ot deedr % w T, (ac) & | THIRIE
%lmmwwmwaﬁzm,qﬁqaﬁmﬁgﬁmam
uﬁﬁw%%ﬁmaﬁwdv&uarﬁﬁzq\wm%qﬁqﬁm,mv%%qwa
IREY § FITRE TH. (a¢) Hie 1 BT AR ‘w0 % FoW F w7 § fg
URI I < 9iteeq (o) ﬁﬁmﬁ%-aﬁmﬁﬁmﬁ%mm(m@)
ST : S, (i) Whed Ly, oi@r C; 3 9y R, Svfisw § 2 qorm (i) Sepey
Lz,wﬁmczaﬂurﬁﬁalzz,@rvmﬁ%aﬁlzpm;

SIAC R Ly, C; T Ly, C, F e ot fofw | el siftmmdt 9 5
HEH-GHE (BIgH TFfm ')%m‘ﬁﬁ'ﬁ@ﬁq—m@ﬁwm@m?

(a) ‘=N Jehea” 1 afeamer fifaw | |
Q O T (i) TR B s e 3 T

SASH SFOH HINT, AR T Bt oft o AR ¥ % A e
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(b) WW@W%W@W QohHH’H g*-eléi?m & 3 o o T
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Using phasor diagram for a series LCR circuit connected to an ac source
of voltage v =v, sin ot, derive the relation for the current flowing in the
circuit and the phase angle between the voltage across the resistor and

the net voltage inV.the circuit,

Draw a plot showing the variation of the current I as a function of
angular frequency ‘o’ of the applied ac source for the two cases of a series
combination of (1) inductance 14, capacitance C; and resistance Ry and

(i1) inductance Ly, capacitance C, and resistance Ry Where'RZ > R;.

Write the relation between L4, Cq and Ly, Cy at resonance. Which one, of

‘the two, would be better suited for fine tuning in a receiver set ? Give
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reason.
OR
(a)  Define the term ‘mutual inductance’.
Deduce the expression for the mutual inductance of two long

coaxial solenoids having different radii and different number of

¢« turns.
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A coil is mechariically rotated with constant arigular speed o in a
uniform magnetic field which is perpendicular ‘to ther axis of |
rotation of the coil. The plane of the coil | is initially held
perpendicular to the field. Plot a graph showing variation of

(i) magnetic flux ¢ and (ii) the induced emf in the coil as a function

__oif ot. -
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