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. o (EnglishVersion) oo

L lnstructrons

o 1 - '-__.Ah' parts are compulsory 7 R
FE 2 For PART A quest:ons only the f’ rst wr.-tten answers wrﬂ be consrdered for evaluatron e
A A 3 i "Answers w.-thout relevant dragram / f” gure / cu'cu.'t wherever necessary w:ll not carry_' 3

. any marks

- -.-'\"L ) A

o 4 'jDrrect answers to numerlcal problems w.'thout detalled solutlons wrll not carry': L

. ‘,anymarks . f. o 'i? SRR 'i:r-- e f:’ i e

. Ple the correct optlon among the four glven optlons for aII of the followmg questlons o
e i } L (15 1= 15)'_?'., |
Lo j_‘t) :[The electrlc d}poie placed in umform electrlc t" eld exper!ences _, G

a) Only force if: | Tl

: b) Q‘n_l,y,tOEqu_e
1-"3)' Force a'n'clﬁtorq:u'e ', ) : .

| ."-'d) Nelther force nor torque ’.' .- o

. 2) A sphere has charge Q Relatwe to V= 0 at mf nlty, the electrostatlc potentlal V and R

.;,..:electnc t”eld E msnde the sphere are e e
'Za)V Qand E 0 b)V¢0and E o = :
2 .c)V:tO and E:to L . ". d)V 0 and E:to
._3)». .. ‘The ratlo of magnltude of drlft velocny and e|ECtr1c feld ls. Lo

) E .a) Acceleratlon = 3;2:- ,_ _f_.:- | b)-,_RQS!STIV!-ty-_fZ T

o P:r.o.';;.-.j-, -



-4y ' The relathn between permrttnwty of free space (e 0), permeabsllty of free space (uo)

B T and speed ofllght in vacuum(C) |s glven by

\memcftﬁLgaj bewee

Cdeasl o deueg

'_ B) :_'Belowar\e:_th _statent'ents relate"_d'kto d_i‘a"rha'g'netis_'r'n:_i_f , f o C

" l. Diamagnetic material do not have permanent magnetic moment. =~ . . .

forl '

d) Statement 1:i__s-éprfr‘;ec't:_and-statemé_m_u- lgwrong S ) h

- "Lenzs Iaw |s the law ofconservatlon of SPRRNCY

-’-’é;)-'M°me'iwm = ,. S b) Charge

) Resistance, jj_:*j i __:d)__En;er_gjy_;_‘ wL

T
PR

7 Selfinductance of a coll measures its
T _' , a) Magneticﬂux : -

| DEecricalinetta

o The- r'e's'ui'taht m'éghe't'ic "mome'nt?of'i‘ndividuat'electr'ons,ne'utraliz'és"ea'ch o‘t:hé'r‘.i' o

. ,'a) Both statementslandllare correct and Il statement |s notthe correctexplanatlon o
. \b) Both statements I and II are correct and II statement |s the correct explanatlon

i R L

Camelowiewt




. 8) The opﬁdsi_tién_-fcr &ur}ént in sérieg' LCR Cif_éuit is'cauc__ejd_-'.___ |
'i‘a). ReSiStaﬁég '_ N |
3 _'b) Ca.p'aéitiv“el reaét._é'nc'e |
.c) In’éltktive l.'elalc':'_tanc(_e_ _ |
d) lmpe_/danc':e.‘ | |
,- 9) - l'i'.he concept of disﬁia-;'.(;éhie.nt. current wés introduﬁe’dby .

.‘.”Tb) Ampé'r{er -
Mol
SUSEUREE
10 The resolving power of atefescope can betincreased by
a)-Us'in:g: 6bje.cti'v.e"cl>f !_é@e’r‘ .di'an;e';ér'-'.'. . |
5 b)IUSing e&é piGCé 6%_5rhal|ei‘diameiéf ,
c} USiﬁ'QOBjeetiVe_ <I>f‘:slr.na_l.ller dlameter o
: d)rUsinb_e.yé‘ Pfec_é' of 'Ia_r':ge_r-.diémét;r
1), Polaroids are ased o o
- ‘a‘j I;ré.d uce .-ébherent"v;lé\.l_é.s_ . | .
: b) Coﬁtrql t'he._inlferis‘i'ty of._l_ighti .
c) i’fddu?é dif'f-r\éé_t'i'él_j-.pa-ttern o

d) Produce initefférénée pattern .




14)

.\_

c) Only statements L and lI are correct

d) Only statements I and IV are correct

13) |

: c_'l_)_'Li_ne"s'pectraiof hydr‘.ogéh'-"a‘tdm T TP T A

_‘c)_q{_z cl_ecay-‘_ e .

5

12). ﬁThe':st-at'ementsﬁgiven below at'e related:tq.the'prope__rt_i_e:s' "of ph_qt"cn;':; I

I photons are electrlcally neutral

II photons are undeﬂected by electrlc and magnetlc t" elds - B

RN

lII photons are Ilght waves
lV In photon partlcle collrsron total energy and momentum are not conserved
a) Only statements 1 and III are correct

b) Only statements |l and IV are correct

L

The result of Gelger-Marsden exper;ment Ieads to the d|scovery of

: a) Atom .

- c)Radioactivity

Stellar energy is due to : AU

a) Nuclear l"ssmn ; '_i ‘j_ b)B decay

d) Thermonuclear fussron R
In intrinsic se.micionductors‘ o
a) Only free electrons are present S R o

b) Only holes are present

':V'J..

c) Number of free electrons are equal to the number of holes | S

d) Number of free electrons are not equal to the number of holes B T




F|II in the blanks by choosmg appropriate answer glven |n the bracket for aII the

followlng que__stlpnjs:_-:_‘ o '- " T (5 x 1 5) -

ﬁ'[pi'ffra'cti'q'h,fcijn;u_lar,:smjc*oh_,'|ndé'pe'hd,éh_t, ;|_ﬁjte_rfér,en¢é,' A‘c;’_‘_gén‘érato_f] '_ el

1_16) The charged partlcle movmg perpendlcu[ar to the dlrectron of unlform magnet:c_\ i

ey

Feld traverse a m;__%.path. o

- 17)'_7,:f.'_l7he'_dev"_ieé{ workmgonthe principle of electromagnetic inductioriis __. . .

S BT
L

. '18) Encroachment of light in the region of geometrical shadow is called _ "~

- 19). The nuclear densityis ____

. B

21 Staf_‘e. and exp'la_in.Gauss'fs__la”w_”_in él_éctr_ofs"'iaticjs. e

©. - 20) - isanexample for elemental semiconductor. .

Sy

Answier any five of the following questions: - ¢ . (Bx2=10)

MR

"22) The potentral at a: polnt lS glven by V = ax - bx2 where a and b are constants, . >

Flnd the value of electrlc f eId at that pomt

s '2,3) ‘write--the_ex'pres‘sién fp_riLe're'r:l_tZ'-s_fcrce ahd e;p.;a'fn-'{he,tgr‘m'.s;Lisg_d.'j,'- B

*.24) Define magnetisation and write'its SLnit. -+ -0

- ayMaximum? . .

25)Whenthemagnetlc ﬂu'x_thr_et-j_gh"‘a"gir'/er_'_r-"surfa_eeyis".'-_‘9_"-;' B

o

) Minimumz-




29) D'is'tin'guis'h; betweej"n_ ccr_:d_u_t:tors and in'sul:ato_r"s e‘_h_ the’_ basrs Q’f__ ba'nd-_jt_heory., - ‘

'éoi'ﬁ-Mefntibh‘é.h'y-.th.ré'é"béfs"ic prbﬁéﬁiééaf é‘iée‘fﬁc(c‘haéée;-‘—"

35). Describe the coll and magnet experiment of electromagnetic indiiction.. ™

37) Give any three limitations of Bohr's atom model of hydrogen. -

. o L
a.. - I

26): Give the valie ef. pbw:ér' fac'tdr-.o:f. [

- a)Pure 'fesi-sti;\.!_lef_circ_ﬂ_i‘ft. -

b)P”re '“d uc"'Vec'fcult o
27)Mentlonany two appllcatlens ofmlc:rowaves : - ) S
28) Two fhln con-vex Iens.es‘ ef foeei length f, ‘aﬁe f. are kept in ;cointa'ct Wflte .the:;, :

expressxon for effectlve focal Iength and ef'fectlve power of the combmatlon

Answer any ﬁve‘.;of:th_e:-.folI_ewing-rques_-t.iéns:; oo s s L (B x3=18)

31) Obtam an expressmn for potentlal energy of system of two charges |n the absence L SR

of electrlc fi eld ,' E 'f : ;f e
32’) M'en't'io_h' a.ny;th'ree factofs- on which resfsfe hce ofa cond uc'ter,fd'e_;ieﬁds.'?: e

33) Explain t'He_"cbnvefSidn':‘of-givenfgélvenbljﬁet\er'il_i_te."'én ammeter,: .~ |

34) Write any three properties of magnetic field fines. o o

36), Write two conditions for total internal reflection of light and hence define critical . =
Cangle o
38) Determine the radius of nucleus of mass number 125. [Given R, = 12X 10-# m]

;




Y/}

46) The'number density of free electrons in copper is estimated to be 8 5 '2‘1023

 PART-D

-,Ans'wer.a'nythree ofthe'following-_queStions: R (3>< 5= 15) Lo

39) a)  Derive an expressmn for equwalent capaqtance of two capacrtors connected‘_:
L nseres, T o0 (@

b) Wnte any two propertles of the equotentlal surface : S '(2) '

40) Deduce the cond|t|on for balance of a Wheatstone s brldge usmg chhhoff's Iaws- |

41) Usmg Blot-Savart law arrive at the expressmn for magnetlc fi eld at a pomt on the

amsofcrrcularcurrent Ioop I e T e

_42) a) Prove' the law of réﬂfection Of a p.lane wave'-USi.n'g Huygen's_princi'ple'.'_ . - (3)__:' :

: b) | Draw a schematlc dlagram of refractlon of a plane wave by a th|n prlsm (2)_

43) What is photoelectrrc effect? Wnte experlmental observatlons of photoelectr;c;_'- )

effect

a4 What is fectification? Using p-n junction diode expiain the working of half wave

© rectifier Wilth' 'ci'r'cuit diagram and write the input and output waveform.

Answer any two of the. fOIIoWing qUestions-" o C o (2* 5=1'0)"

.45) The electrostat|c force on a metal sphere of charge 0 6 p,c dueto another |dent|cal L :

. metal sphere of charge - 1.2 uc is 45 * 10‘3 N. Fmd the drstance between two
spheres Also i nd the force between the same two spheres when they are brought .
|nto contact and then placed at the|r mltlal posmon '

=3

A copper W|re of length 5 Om and area of cross-sectlon 1 5mm |s carrymg a current' h '
" of 3.0A. Calculate the drlft velocﬂy of electrons How long does an electron take to

dnft from one end of the W|re to lts other end?

© PT.O: E




47) A Slnusmdal voltage of 220V and 50 Hz i§ applled to a serles LCR cwcuxt ln whlch
\ 'i_:R 100, L = 25.48 mH and c- 796 uF R i
9 -. 7- 8 Flnda) The: freqﬁ.enjcy at whlchresonanceoccurs _' : \
C bMeveclamemaesne By

48) An equﬂateral pr;sm of refractlve mdex 1 532 is placed in alr If 8 parallel beé’m of
S I|ght |s mCIdent/on one face ofthe pnsm at the m|n|mum devuatlon posmon Fnd the T

angle of dev:atlen




