




















25.

26.

27.

28.

29.

A circular coil having 20 turns, each of radius 8 cm, isrotating about its vertical diameter with an angular NV
speed of 50 radian s* in a uniform horizontal magnetic field of magnitude 30 mT. Obtain the maxtmu?n

o

average andr. m. s. values of the emf indued in the coil. : -“\ )
If the coil formsaclosed |oop of resistance 1 0£2, how much power isdissipased asheet init? . % =+ 3

—

ﬁ3:. N
Thenuclesof anatomof =2 ¥ | initially at rest, decays by emitting an parilcleaspertheequatlon
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Itisgiven that the binding energies per nucleon of the parent and the dwghte&hucler ae7.8MeV and 7.835 MeV
respectively and that of o -particleia7.07MeV/nucleon. Assuf‘mng theijau@‘hter nucleusto beformedinthe
unexcited stateand neglecting itssharein theenergy of the reactl%r eaﬂ aﬁatetheqoeed of theemitted o -particle.
Takemassof ct-particleto be6.68 x 102 kg. " x\ \, 3

\J

Definetheterm ‘modulationindex’ for anAM Wave\VV‘baI\@gld be the modulationindex for anAM wavefor
whichthemaximumamplitudeis‘ & whllethele-- @phj(udels b ? 3

%
Twocircular coilsX and Y having radii Rand ™ v re%eétlvely areplacedin horizontal planewiththeir centres

coinciding with each other. Coil X hasacurrent | flowing through it in the clockwise sense. What must bethe
currentincoil Y to makethetotal magnetic field at the common centre of thetwo coils, zero?

Withthe same currentsflowinginthetwo cails, if thecoil Y isnow lifted vertically upwardsthrough adistance R,
what would bethe net magnetic field at the centre of coil Y ?

OR
A straight thick long wire of uniform cross section of radius‘a iscarrying asteady current |. UsesAmpere's
circuital law to obtain arelation showing the variation of themagneticfield (B ) insideand outsidethewirewith

distancer, (r <a ) and( ) of thefield point from the centre of its cross section. Plot agraph showing the
natureof thisvariation.

Calculatetheratio of magneticfield at apoi nt abovethe surface of thewireto that at apoi nt — belowits

sruface. What isthe maximum va ueof thefield of thiswire? 5

State the principlewhich hel psusto determine the shape of thewavefront at alater timefromitsgiven shapeat any
time. Apply thisprincipleto

(1) Show that aspherical/ planewavefront contiunesto propagate forward asaspherica/planewavefront.
(i) Derive Sndl’slaw of refraction by drawing therefracted wavefront corresponding to aplane
wavefront incident onthe boundary separating ararer medium from adenser medium. 5

OR
What do we understand by ‘ polarization’ of awave? How doesthis phenomenon hel p usto decide whether a
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given waveistransverse or longitudinal in nature? Aa

Light from an ordinary source (say asodiumlamp) is passed through apolaroid sheet P, .Thetransni,ttg@l\i‘igﬁ\i%" ’
then madeto passthrough asecond polaroid sheet P, which can berotated so that theangle (@) between thé't\i\'io
polaroid sheetsvariesfrom O° to 90°. Show graphi cd ly thevariation of theintengity of Ilght transgn*tted‘@rlf’ and

P,, asafuctionof theangle & . Taketheincident beamintensity asl . Why doesthelight frorh ear blue portion
of the sky, show ariseandfal of intensity when viewed through apol aroid WhICh |srotmed9 5

A student hasto study theinput and output characteristicsof an-p-nsilicon transster m the Common Emitter
configuration. What kind of acircuit arrangement should sheusefor this purpgse’7

\ VO N
Draw thetypica shapeof input characteristicslikely to be obtained by her. M(hatdowe understand by the cut off,
active and saturation states of the transistor? In which of these scate$ do%thetrans stor not remain when being
used asaswitch? NRNNEED

Input signalsA and B areapplied totheinput termi nalsgj the\dotﬁed box set-up shown here. Let Y bethefina
output signal fromthe box. A \\ N .

Draw thewaveformsof thesignaslabelledasC an\d@wlthl nthebox, giving (in brief) thereasonsfor getting
thesewaveforms. Hence draw thewaveform of thefinal output signal Y. Givereasonsfor your choice.

What can we state (in words) astherelation between thefinal output signal Y and theinput signalsAand B ?
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