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2leyemysen : (1) senanbg eflenriasenn sfwrsl ufeirdl o arargn eraTUFanens
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Cuen#lea Lwem(Bigaa|ib.

Instructions : (1} Check the yuestion paper for fairness of printing. If there is anv lack of

fairness, inform the Hall Supervisor immediatelv.

(2)  Use Blue or Black ink to wrnte and underline and pencil to draw diagrams,

LSl - 1/ PART -

GOUY = (i) oenss dlaméseErssn alenwallsseayn 15x1=15

(i) Gar@ssiu’_Herer wapm elleoisala Oseyd goHUsLiu
enLening CemmEshasms @il Hrea e @eanyn Gargg
@l (LpHeLD.

Note : (i)  Answer all the guestons.
(i} Choose the most appropriate answer rom the given four alternatives and
write the option code and the corresponding, answer.
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(/) sl

Two identical conducting balls having positive charges q; and g, are separated by a
centre to centre distance r. If they are made to touch each other and then separated to
the same distance, the force between them will be :

(a) less than before
{(b) same as before
(c) more than before

(d} zero

2. g ac &nilhE Wenepssh wopb WenGenmiib V=50 sin 50t (Volt) LoD mLD
=100 sin (50t+74) A wren GarhEsILBANS. HHE &OHl EpaEsiul L
$lmen :

(<) 2.5 kW (emy,) 1.25 kW (@) 5 kW (fF) 500 W

In an ac circuit voltage and current are given by V=50 sin 50t Volt and
=100 sin [50t+ ) A. The power dissipated in the circuit will be :

(a) 25 kW (k) 125 kW () 5kwW (dy 3500w

3 @i SlLL HEL L Garer cuigaud Claramg erafla), flenm ereim A Qamem_
) LI qenblen el Biemey GTeUEUMM IMUELD ?

(=1) A () A'3 () A'a (/) A3

The nucleus is approximately spherical in shape. Then the volume of nucleus having
mass number A varies as:

. 1 5.
(a) A (b) ‘%41 €} A d) A
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If the wavelength a, of an electron and Ap of photon of same energy, then A, and Ag 15
related by ¢

{El] hp - hE

)

(a) A, = A, (b)  Ap = A, (€) Ay

-

e

| Bamaplh A EmisE Qe @ LTy Garer frren sbGullen lemger R. 2GS
Aummerrd e 2 Ferapih 2A @mnE® Qeuld urliyb QETaETL Sl

WengenL wiTens)
I I
(=) R (<s4) 2R @) 3 (") 7

The resistance of o uniform wire of length | and cross-sectional area A, is B The
resistance of wire of the same material having length 2I and cross-sectional area 2A
15

I I
(a) R (b) 2R © 3 @ 3

P, whmw My erem @raw® Gumrepmlfser Seunilen gaflifiwe sssaer
GenmsLsTeny Cem@hsTs Senwuwnn enaudsiuBEng. 1, Cedley Camear
saralenareupp geaflureng P, erénp gpgd Gurarmiger Bg eflagmsma,
@rerraug Guraymi® P, anflurs CausiGumin geafluilsn Warflay

I

y 1o il 5
() 5 () 3 @) o (") 3

Two polaroids P} and P, are placed with their optic axes perpendicular Lo each other.
If an unpolarised light of intensity 1 is incident on the first polaroid P, then the intensity
of ransmitted light through the second polaroid P, will be -

1 I
(a) 3 ® () 0 b

[ lmlys / Tum over
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(&) Wenampss Coumyun( (/) ==y, mmen LT

A parallel plate capacitor stores a charge Q at a voltage V. Suppose the area of the
parallel plate capacitor and the distance between the plates are cach doubled then
which is the quantity that will change ?

fa) Capacitance (by  Charge
(c)  Voltage (d)  Energy densily

Gunir Gugsllan L ren w, -a1 wdlig
(==4) 9.27% 10~ Am () 9.27 % 10** Am~!
(@) 9.27 x 10*' Am~?2 (/) 9271072 Am®
The value of Bohr magneton p, 15

(a) 9.27x10 # Am (b
() 9.27x10° Am—?3 (d)

v27 %10 Am !
927 %10~ Am?

LemGunpib sl sanGrr «i#fhE gpu smid eneulilen bl e

Lo Mo L (hleu g arem (i,

() efdaml UsirGubmLd
(@) udlitlenar uarGumhmb () sgOy me Len Guhpw

The variation of frequency of carrier wave with respect to the amplitude of the
modulating signal is called

(a) amplitude modulation ()
(c) frequency modulation (1)

() &L uaerGubmb

phase modulation
pulse width modulation

(=0 Coradler senwlil| ganflgierer gnsamésalen eaanailbme Ny e
syl sragda urfuee; stan =T,  SEd Gurg 6T
2GS a(hESETen aTerTanSens
Ny - Np
5 (<) 2

—

N
(=) @)

A system consists of Ny nucleus at 1=0. The number of nuclei remaining after halt of

. Ny
(™) %

hali-life (that s, at ime 1:},13 1)

s
=

Fal
=

Njp

N
(a) £l (b} (dy —=

F‘—.
(]
s
[
—
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Wlemteamm_Linrengy) 0.05 s Geradles 2 A -ebmbgl —2 A @ps wilenrd, smeie
8V Wlenailg@ eblens snam  Ou@Ans. supeflen e e miewn_d oo
(e24) 0.2 T (<4,) 04 H (@) 08 H () 0.1 H

When the current changes from 2 A o —2 A in 005 8, an eml of 8 V is induced in a
coil. The coefficient of sclf-induction of the coil is -

(a) 02 H by 041 () 08 H (dy 0.1H

e amhs seneuflen srrafl wyhped i THd -

I - 1 -3 1 2 - ]. v
(=) 5 <oE (<) 5 “oE (@) §<oF () 5o
The average energy density of an electromagnelic wave is

1 ] 2 1 2 1
ia:ﬁ E E" E {b] E LTy E_ [c] I L= E‘_ [d! I E[) E-

petldlen CleuelCwnmy <pmme: 3.313 eV Qargr s 2 Garal ur'ilan Lwsr
PETL_&& Sieme Herb |
(1) 4125 A (<a,) 3750 A (@) 6000 A (/) 20625 A

The threshold wavelength for a metal surface whose photoelectric work function is
3313 eVis .

(a) 4125 A by 3750 A (c) 6000 A (d) 20625 A

n oS Gapss_sfou e marss giw dgroraflun igssEsL e
Garsalufin wrglig.
(e24) Gumymen (<24 ) LmawLITe (@) =gflaflub (7)) Gerguin

The dopant to be added with a pure Germanium Crystal to form n type semiconductor
IS :

(a) Boron (b) Phosphorus (¢)  Aluminium (d) Indium

sarafleneraunm qafasbeam qam eHblyrafls@n serammg Lurdier Bg 57.5°
cranp Gesremsdler aflippsre, afrreiiss wonn fasd e bs oafl
snenmaehseE @en Cuwiren Carerminreng) .

(<m1) 45° (<) 607 (@) 90° (rF) 30°

If a beam of unpolarised light is incident on a reflecting, glass surface at an angle ol
57.5°, then the angle between the reflected and refracted beam will be :

(a) 45° (b)y 80" (c) 90° (dy 3n°
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sTemeuGuenid @pmi eblamdsend @ dilmnelsaa b lanr aar 24 -6
SL_L_MUILDNS ailen et &&eaih bx1=12

Answer any six questions. Question number 24 15 Compulsory.
gey Llgrenma] - auaymdsay

Define skip distance.

20,00 V o BéE Wanagssn o daer X i @prudle @b QE‘-'G"HEU'FFT}'-D \"
sdlisallar Qo @ slemaferd whpn Gal () HiQaudr slliapans
samd he

Calculate the cut-off wavelength and cut-off frequency of X rays from an X ray tube of

a::-:ult:.lt'u'lg IMotenbal 200000 V.,

levema al&lamiid T [T)|F.

State Lenz's law.

V=5 (x7+x) eTenug G:g}rramamu vom arituns Gleram(n QerH&EOLLL epiy
LGSl Seranipden. =1 Qef qer @masn Gurg Wleywsdle wdluy
TR,

Potentinl in a given region is given as a function of distance v, V=3 (12 4+ 1) Volt. Find
the electric field when x=1 omu

geefl Geumebm 1blemsenlh elanmmeh eTeer ?

What is Photovoltaic cell ?

Sy@mentn NFE&GHTEET IDDMID GUAGSHITSET Tennmed eTemen ?

Whal are paraxial rays and marginal rays !

Bl Tren whmb yGrriorer sdluenal erhs ssmsailamd . enene ?

What are the constituent purr_iules of Neutron and Proton ?
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What are the uses of X-ravs ?

am smilr awdse sefisstiu@h Benyasdler eram wHL 570 NC™! erafld
sl rmen Clund (phéssens e (Hig

If an electric lield of magnitude 570 NC ™1, is applied in the copper wire, find the
acceleration experienced by the electron.

L&l - I/ PART - 111

siemeuCuenind oymy eflenrésEnsE o wallésab. alair aan 33 -&&
S Lmuwnsg e wiefl&sayn. bx3=

Answer any six questions. Question number 33 is Compulsory.

A whmb B opdu G sdfiusss sallwmiseaflan =iy Spuyl sreb &er
apenmEiw 20 Hlfl hser whmyn 40 Mbl ks, Qe ssgdla GeneuulyemHib
#1o crananlsaaullarar gy ssmasner blunmeTaren el 80 kbl iksi@nsE

Ym@ A womib B syfweipilen Hangeian b5 SI@nssm el sendsolen
eSldlsib ereualeTey ?

Hall lives of two radioactive elements A and B are 20 minutes and 40 minutes

respectively. Initially the samples have equal number of nuclel. Calculate the ratio of
decayed number of A and B nuclei after B0 minules.

EirasrGen BlenGenm L whmib Wlevien(pds o Saanens sams.
State Kircholf’s Current and Voltage laws.

500 wH bl s em .,

Hﬂl pF WlenGsss womn 628 ) Blangenl o &lweneu

Genarsslul( Gerr RLC &nm e heurdsuulBererg. @ps &bblen
pssdia) sdiCedr wopd gssdiala Q-arramilawu sensdlfs.

80 : : .
An 300 pH inductor, — pF capacitor and a 628 () resistor are connected to form a
=2

series RLC circuit. Calculate the resonant frequency and Q-factor of this circuit at
resonance.

| lmius / Turn
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Ibloman Wl amastiiellcn [ L] -..;.Tflgl.ﬁ'gl&,a_' @)(mLow Eﬁ]&]u'?.ab]([b!ijgu diren enlgl e
RIRTE:

Obtain Gauss's law of electrostatics from Coulomb's inverse syuare law.

LT, LT DDmID «SLutGyr anbs weamysar @uABs.

Lompare the properties ol dia, para and lerromagnetic materials,

el Qs sseud Llgmiffurerg wDHD UFUYes oML GEGenar el
'—L'-L'TUEULUGW—LEQJ auHdlnE. BlunudinBsgs.

rl'h::jt;‘upliv vammunication is paining nguldﬁr}- amony, various transmission media.
s .

& i

"n - (] - i "
eabaim L meatletr AplGweyser wreney ?

What are the characteristics of photons ?

A, B opmib C e arefhaer Caramm 1Semaumb Blensniler deuailui (V) Lpeb!wien
SLhEmLIr . amL ST(LR&IS.

Write the oulput (Y) Boolean expression for the following circuit with inputs A, B
and C.

_E}.

wip =& eaFrreflly erempré eraman ? apup ays o QymaficiL
pen_GQumeisheren HlubSenerenil &mms.

What is total internal reflection ? Give the condition for the tolg] internal

B : reflection
akes place.
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Answor all questions.

(=) Bemwrphlla mewiy whipw Geudurieal dlasdEss 5
L@y A D ene €U en LT &5 eUiD.

SI0EH)

(2, aplinl L& ganblar Slensormm Gonenmds|Desnen F106a1L e el (el & |
Sflalmpa woul Lsb @euwiul Bearer Surmellen qgaflalasd
sTelilenemrds sraLghamnen Carensuail aUhedl&&ain,

(a)  Explain the construction and working of transformer and define its efficiency.
OR

(b)  Derive the equation for the angle of deviation produced by a prism and thus
obtain the expression for refractve index of material of the prism.

(=) eSCenCGLran smnendmnifles sinen Dal Henaudsaran blupsenaran il blums
2| EU60 &)
(@) @) it spm elldlenus sams.

() Qi sbm alfamwusd aran® WerGanmib uruyb e
Grrrer &_sHullamd ghuBb sTHS LLsass &S,

(a} Obtain the condition for bridge balance in Wheatstone's bridge.
OR

(b) (i) State Amperce’s Circuilal Law.
(i) Find the magnetic induction due to a long straight conductor using Ampere’s

Circuital Law.

| Blmiis / Tum ove
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(=1) Guimir <A@ WwrFlflenwil L L €8T L () iy ) &mﬂ}luL;wqf.v,&juﬂ]éu 5 GTEY eTeudL Tl
BT srewUgsHETar CaTenaleaniL ELimis.

CYLNEVE
(@) () B &THS Hemaudan Gaan < Lamsaner o (SIS
(i)  Wened wHmd ETHSLQGH e elFase wpeppGuw 3 x II}*‘.I\JCI‘l
LHpL 2x1074 T QsramL em_ssddar anfGu Geogb WasThs
Siemauilean Geusgensd srems.
(a)

Derive an expression for the radius of the orbit of electron in an atom using, Bohr
atom model.

OR
(b) ()

Write down any six properties of electromagnetic wave,
(i) Compute the speed of electromagnetic wave in a medium if the amplitude:

of electric and magnetic fields in it are 3 x 108 NC 1and 2x10 * T
respectively.

() Qeens 2 (Haurs@uUeflen soarumen au(mellg g A Fcbl(mibg @evens
gwaurl_eL barenis.

EILVENE

[%)ng‘ﬁmnm W) 6t & D my UL gL e lgrrend e @Li@é;eﬂmrr&‘.
Rewaupeams elaflsseb. o el LD ity Deuallui®m e

6l 1g. EUBIGENET CUENTS.
(a) Obtain Lens Maker's Formula, from that derive Lens equation,

OR

(b)  Describe the functon of transistor as an amplifier with the neat circuit Jj -
Sketch the input and output waveform. . hagrat
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() (1) HEHS EEG‘T&E@E@L@T ez ellen ¢

SFlLfles SnEmLITL L (eI
i) (A) o Carssddar QeuefGubm SLDDE gugﬁ,151ﬂéas,a‘m@m Guing
i . — C] i I'I “- ﬂl]
B) upsdfilen Qsday dsflsauuBd Gurg, bHod
Bemanpsssfia gpuiBin wronded LSS
T -
(=) @eoemnds B BleanGassludia anawafle Gy fyﬂg:r oy
(@) en e & s (HaEysdle G Ben ey Gumr@mer FD :
erUBHLD cSenerellenen ellfleuns eT(pEIS. _—
| -2 s T bkl M.
(a) () Obtain Einstein's Photoelectric equation with necessary exp -
1 N Cases ‘
(i) What will happen to the stopping, potential in the following ¢
ii
(A) Work function of the metal is increased.
(B) Intensity of incident ray is increased.
OR

: 5 lates
: et oadium between the P
: 1 ing a dieleciric ME . the batterv.
2 - e [_hq_-] E'Efli‘f‘t Ui mtTUduLI i ' F o mEC'EE"d ’EI;'E‘rnL e -
(b) Eaplat ]H L?LFEIZ:II:E capacitor, when the capacttor 15 disdor

of a parali¢ =

-000-
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