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Time Allowed : 3.00 Hours | [Maximum Marks : 70

Dleyenysen : (1) senansg elenrisenn sfwrsl ufeurdl o arargn eraTuSanens
sflurisss Qarararayn. Sdaliugela mennudlmulfiar, emps
e aTannuunenflib e L angwrad Hefleilsseayn,

(2) feowd Mowgy SGBUY eownleaa wlHGL oWaHUEDED
g SGEMe Beusheb vwauBEs Gauam(Hih. UL RISET eushTeuSINE
Cluen#lea Lwem(Bgae|b.

Instructions : (1}  Check the yuestion paper for fairness of printing. If there is anv lack of
fairness, inform the Hall Supervisor immediately.

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

LSl - 1/ PART -

GOUY : () emensE elamisEys@n allen el Sseun 15x1=15
(i) Gan@ssiu’_Gerer wapm eloisala Oseyd ol
e ening CemhEsbhasms @il Grea e @eanyn Gargg
&l (LpgheyLD.
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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qdy '-Eﬁ]@“h - <, Gjbfr Lﬂ:;ﬁ‘l@[n'_:_ arey Laremre & Gr wrdfluren Wlen
SLHHL Lpgsailan mowuhsd r e Cweflfle GN&dsLULH 2 daerar
Sleumenn geGprllL renmy Ggr_é Qaiged (® Werar iGs @anlauafludc
Afgs eeusstiu@damen crafld, supdhe e Guunear alens

(=) npemreny el & @Genpaurs @) (Hé @0

(=) =21Cswera) GmsEn

(€) wperenu eflu wydlsions G mamio

(/) o

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. @ ac spdlibE Weapssd wopw WeGeanmL o V=50 sin 50t (Volt) wpmio
=100 sin (S0t+474) A eren QarRESLLGADE. Sihs sHHle @PasouCL
$men :

(<m) 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) 2.5 kW (b) L25 kW () 5kW (d) 500 W

3. sgnidsm Sl HEL L Garer cuigaud Claramg erafla), flenm ereim A Qamem_
Sigmydam @Ehlan GelEey GTEUEUMMY LDTMILIHILD ?
(ﬂ] A {"%:' ﬁll.-"' [@] Al'l [r:rj A 5-!,

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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. a b . - .
r, Stenaberd GsrarrL eradl e wHmD A, GET@TL < GurLmen Sy fluemal

207 dpenels Guhmg Eimuiblen, &mmﬁmmmm A, gD A, [BlenLuslanar
Elgm_fiyy

(24) Ay = A (<h) Ap = VAe (@) Ap= — (/r) Ap * A

If the wavelength a, of an electron and Ap of photon of same energy, then A, and A 15
related by ¢

(r) Hp &) ®) Ay = © Apx— (D ApTA

| Bamaplh A EmisE Qe @ Ly Garar frren sbGullen lemgen R. 2GS
Aummerrd e 2 Ferapih 2A @mnE® Qeuld wrliyb QETETL Sl
WengenL wiTens)

ta| =
",‘.j

(=) R (<) 2R (&)

The resistance of o uniform wire of length | and cross-sectional arca A, is R, The
resistance of wire of the same material having length 21 and cross-sectional arca 2A
15

R K
(@) R (b) 2R (©) E‘ @ 3

P, whmbd Py erarm @rem®h Gurapmiiadr Seunflen gafllfwea sFssser
Gemmisdareann Cem@Esne ey eussliuBEng. |, dsflay Camear_
saralenareupp geaflureng P, erénp gpgd Gurarmiger Bz eflagmama,
@rear_raug Gurarmi® P, anflurs CasiGumin gefllilar Wadlay -

y In I a
(@) 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 Iy is incident on the first polaroid P, then the intensity
of ransmitted light through the second polaroid P, will be -

|
{a) lo (b} = (c) O (d) .IH

9
—
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10.

ﬂﬁﬂ?mf;ﬁﬁf (Hi Lfﬁ'hhlf;geiaeh] @5&1@ Vo bl en(p s S 'u:au@ Lmiigel Q <BETew
Wlemeyn Lib deram_ Wanmsasamer Gallsdpns sCaelian LruUeTal
S (HaEn& s Elent Guiwmen @lgnenerayn ‘@@ml_rémrraurrrs‘u tlenrevmeueen DI
TS -Bleray Wwrmubil ?

=) Wwlerm Casw Slpen (c2y,) Ll GOTg e

(&) 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
() Voltage (d)  Energy densily

Gunir Gugsllan L ren w, -a1 wdlig

(==4) 9.27% 10~ Am () 9.27 % 10** Am~!
(@) 9.27x10*" Am~? () 9.27x10-2 Am?
The value of Bohr magneton p, 15 N

(a) 9.27x10 4 Am (b 9.27%10* Am !
() 9.27x10™ Am~2 (d) 9.27x10°3 Am?

LsmGunpib aamaudldan senCGrr ei#8hE apu smid eneulilen il o

wrpplueng  arenliu(pin.
() eSéem’s welarGubmLd (2p) &L uarGubhmib
(@) «udlitlanar uanGuhmb () ggly me Lien Guhpw

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

(a) amplitude modulation (b}  phase modulation

(c) frequency modulation (d)  pulse width modulation

(=0 Coradler senwlil| ganflgierer gnsamésalen eaanailbme Ny e
o WU e dl e undlerey  smain l=f1: Ty SLEh Gurg o eTen

@G saTan aTanentlsens |

No Ng v Np
@ ()

LY

() E;'*’ (<)

—

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

hali-life (that s, at ime 1=’1/é 1)

s

=
Fal

=

M
(d) ?{J

|
(@ 5 (b)

F‘—.
(]
—
[
LLk
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12.

13.

14.
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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
Gam_&& e Ferd
(1) 4125 A (<) 3750 A (@) 6000 A (/) 20625 A

The threshold wavelength for a metal surface whose photoelectric work function is
3313 eV is |

(a) 4125 A (b) 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 (c)  Aluminium (d)  Indium

sarafleneraunm qafasbeam qam eHblyrafls@n serammg Lurdier Bg 57.5°
aeap Cearamsdle aflppsra. afbyrefizs whmb fasd s bs aafll
snenmaehseE @en Cuwiren Carerminreng) .

(<m1) 45° (<) 60° (@) 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) 457 (b)y 60° (c) 90° (dy 30°
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16,

17.

I8.

19.

210,

LiEndl - 11/ PART - 11
stemeuGugnh @pmi eilanndsiend s dilmueflEsanb. dilanr e 24 -&6&
SL_L_MLILDN&S ailen et &&eaih bx2=12

Answer any six questions. Question number 24 15 Compulsory.
girey Ggnenwmey - sue LN GFaD

Define skip distance.

20,000 ' ro! ua.[p}, Senagssh o daer X sHi @prule Gmb Gleyatlaugmid X
salieeflar Dol @ =eaeferd wogn Geal o i O amer =, &l LI Gumanma

samd he

Calculate the cut-off wavelength and cut-off frequency of X rays from an X ray tube of
accelerating Motential 20,000 V.

Clavens aflAlems smmiE.

State Lene's law.

Vo35 (x241) ereniug Gareme| v @ amiuns Garem® GarBEsiol e e
LGSl Seranipden. 1= 1 Qef aer @masmn Gurg blaywsdle wdluy
TS,

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

geefl Geumebm 1blemsenlh elanmmeh eTeer ?

What is Photovoltaic cell ?

SH@menin AFESSHTEET DHMID GUESHITHET Tl eTemen 7

Whal are paraxial rays and marginal rays !

Bl Tren whmn LGFrLren Spdluienal Tihg sisasaflenmd apanenel ?
\What are the constituent particles of Neutron and Proton ?
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24.

25.

16.
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What are the uses of X-ravs ?

am smlr sbllsE eefisstu@b Bleayagler sram wHiy 570 NC™' eraflea
sl rmen Clund (phéssens e (Hig

If an electric tield of magnitude 570 NC-1 is :Ipplil:d in the copper wire, tind the
acceleration experienced by the electron.

L&l - I/ PART - 111

siemeuCuenind oymy eflenrésEnsE o wallésab. alair aan 33 -&&

S Lmwiong eflen uief&se)b. 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
#10 cTananlseaullarar g ssHEsmeT blunmeTaran eraie 80 bl iksi@msE
YmE A womib B syfwueipilen Heageian b5 SI@nssm oramanlsendsolen
allflgib ereuaearay ?

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

respectively. Initially the samples have equal number of nuclei. 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.

. . 80
500 uH Wlemgnawiy.,

pF WlenGsss womn 628 ) Blangenl o &lweneu
Genarsslul( Gerr RLC &nm e heurdsuulBererg. @ps &bblen
pssdia) sdiCedr wopd gssdiala Q-arramilawu sensdlfs.

m n " 4
An 300 pH inductor, — pF capacitor and a 628 () resistor are connected to form a
i

series RLC circuit. Calculate the resonant frequency and Q-factor of this circuit at
resonance.
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28.

30.

31.

i3,

; Xl - SEPTEMBER 2020
8

IBloman wlemastingllcy Sngyibladl eTIRGEE] @)(HLOLY ﬁﬁ]ﬁ}lu“?-ab]([y_[ij@ giren enlglamii
Y | Mg

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

LW, LT DD mID «LlurGrr anbs weamysar @uABs.

Lompare the properties of dia, para and lerromagnetic materials,

el Qs sseud Llgmiffurerg wDHD UFUYes oML GEGenar el
I_LI-LI]'I.JE'IJLUGDI_!‘IJ@ mﬁﬁw@ ﬂmnmuu@%@&

]I-"I'l‘l::jt;‘uplit' communication is gaining popularity among, various transmission media.
L5 F

GunlLrefler Ancwduser wrenes ?

What are the characteristics of photons ?

A, B b C e arefhaer Daram 1Gemaumb Blenspbler Deuallui (Y) L0l wien
FWDEITL Nl eT(Lp&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.

Whal is total internal reflection ? Give the condition for the total intern al roflsctis
takes place.
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DIEOENBHE GadcllmeEHEmD eblanwallEmaD. Sx5=25

Answor all questions.

(=) Wemwnrmhlllan ey whmb Weudur e dla&ss =g
L@y A D ene €U en LT &5 eUiD.

SIS

(o) pliLl Lsih gamblar Sasworpn Garemsslparer snauriaL. cumellss)
Siflalmpa woul Lsb @euwiul Bearer Surmellan gaflalasd
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 refractive index of material of the prism.

(=) eSLenCGLran moandmhifles sinen Dal Henadaran blupsenaral blums
2| EU60 &)
(@) @) it spm elldlenus sams.

() Qi sbm dlfamwusd 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.
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37.

10

T = 1 T A g
(=1) Guir <A@ Wl flenwil UaTuHéd snmilumengulle eerer cTaudkL_rTale

BT sremughsTen Careneueni Gums.

CYLNEVE
(<) () e &THS Hemaudan Gaan < Lamsaner o (SIS
(1) L[S]'Eh'IL{E'IJLb LD[bQJLh &nﬁgqm&é}ﬁr 611 dF & & 6T (BCIG'E)[I}G;UJ 3)('1!}".1\:(:.—[
LHpL 2x1074 T QsramL em_ssddar anfGu Gedgd WasThs
Siemauilean Geusgensd srems.
(a)

(b)

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

OR

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% 10 NC Tand 2x10 * T
respechively.

(1) Qoens 2 aursgualflan swdaurie aimelis wHdlmbs Qevens

() Qpefleurer  Wlansnm

(@)

(b)

swaurl_enL Gleramnrs.
EILVENE

UL GG g7rend e Quméedwirs
Qeuaupamg dlafibsabd. 2aef® wignd Qeualll .

mJLq.GuréJaamm‘r cUENT&.

Obtain Lens Maker's Formula, from that derive Lens equation,

OR

Describe the function of transistor as an amplifier with (| A
: e nealk ¢ 1 :
Sketch the input and output waveform. circuit diagrar
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(i) ()

(1)

; A : el lum
OB EEG‘TEEWE@L@T manevizafia galblen Feml Cenl loluim

Lo - o G
(A) e Garssflar QaefGupm SpHme o sflEsu@n Gung
o Gurs,  SDSe
B) upsdfilen Qsday dsflsauuBd FHUHQJ (6l mi &
Blénanpsssiio qpun wrbpsa TS
: . : . : 5 g HELI L e
(=) @oeis @ WanGssdlio Haawais Gaamiy 8 . :r e
@eans sLBaEHEHmLGWL B aruy Qurghear WED
gou@h eflenarallenen ciifleuns Q&S en
" =t ~ga % "
(@) (i) Obtain Einstein's Photoelectric equation W ith necessary '- P .
(i) What will happen to the stopping potential in the following cases
u " "
(A) Work function of the metal is increased.
(B) Intensity of incident ray is increased.
OR

et medium between the plates
o ke dotatl the offect ot introducing a #Ple?né:qﬁiected from the batterv.
b Ee-t IH IL ‘llate capacitor, when the capacitor 15 dis

of a parali¢ P

-000-
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