SRCoTeS zosj’zs :

Registration No. :

X1 -2025

[B5508: 3 Rotnes]

[Time : 3 Hours]

TR ©

AROH MoBeS |
Subject Code

3°330% / PHYSICS
=

(Kannada and English Versions)

33 (NS)

2083, g%m* 5059323 : 45] [ROs] wozned : 70]
[Total No. of questions : 45] [Max. Marks : 70]

(Kannada Version)
G- Q0T GN-@ DONT DO LRI
cizplevebaplgleskc v EI0NM—3 Gy DFOLCTT
wmdc,@r/w/f AEDTDINOIE,

ERN—d DIF JINCN P00 L)0E  SVITDX,
00F STPYTVTIG, TONETIRRI L.

BDFID & NWITNTY F0e)0QT 838 / Deppedd /
OOFO  WOADOZY  cTwPDe  LOFTTR
QCBERMP L.

AROYE  SENTX, F0L)0PT ARID ATICVIYDE
LRAGY CTIe LOTNTR, ERFERMIOL.

P.T.O.



33 (NS) 2 T
N — X

L 85 3YR BT Agp @5@% SR eﬁoﬂ%mfg BRTEDTBZ, SO
2TOWO. (15 x 1 = 15)

1) gy N0 WOTN WVOTN BREIF) g, N0 WO SIIe3HOT %gpd
BRTBYOATRN  F Q00 WOBD, g, NS TERENAST.
Gy 0L VBHOTW WOW B[eBID, q, L9 IoW3, g, e
0, BOSRENDT WO :

a) %23%7133436
b) BRI
c) ﬁzs%mo&m T30 FRTOITOMLITOTR

d) wTCNHOY

2) 20T RO BREIT IR NPD doe@wﬁeéo
STOTII), TBROVIT.

a) eePeod b) I3V

c) RADOBT® d) 30D

3) 2O ABRJT 080N TREFIO T3 IPIOB® OSvwm WO
2003 L9TOO0RITTONTI?

a) TO3CH VT é@oj% DRCEDE
b) 30&ON emc§D

c) SO08CN TBFT @isa

d) 3O080L g



LTI < 33 (NS)

4)

5)

ENS  BRCFTDY  AB é)da@m& Néﬁ@ocﬁ VO
ao@%eéﬁ@?m 3 SIRTIONTS. ww -1 @msma Némﬁm
mm ww -1l aoé%eécﬁ ﬁsééxae%ﬁ@;m é@eéﬁoéd
palelNcTatat mm%md @6;3971@5

Tl - s -l
ed ed
) ©TI0T IT AWTDOTT p) B = u,nl
030W0T r BRTTY
i) 1 QAT BFETT a) B:’;—?I
é)cfoémooé FEFFOR
%eocﬁcﬁ@

i) DDITOLT ZRSTOITT 1) g = tol
@ 2rr
5365(3@

—’@3 - | 093 @cﬁaéma m%mfo emééme?mos %@oééeéﬁ@ém
wé3 -1l B &BR3n araom

a) (i) = (p), (i) = (q), (i) = (r)

b) (i) —(r), (i) = (q), (iii) - (p)

c) (i) —(r), (i) — (p), (iii) — (q)

d) (i) —(a), (i) = (r), (iii)) = (p)

‘030 TIE BT dae@w DROT  BOIN®  AWF TWOSEO
VP[IBY  ARTIPNDIT’. 85 0NTBIY,
DOTD FTOPIMITT.

a) —aosa &m?amsdés ARESISIRNOWING
b) Bo0SCONION MFTI V0INT

) SOLONT'T 30 DOIIW
d) médc%ods DT TO3e0D TLTFOR DOV



33 (NS) “ VT
6) 39NT B3 ITB BeTIRIRY, NI :

TEPT 1: Q.2 AWTRITY LTI T0S0D TeTR IIT TFOO
TOONF VB LS.

BT 2: DR AWTRITAY RPN DFTRTT F903ZeSTY
233000 BOZTORIVRPTOOT  F00LeCH BRTITR)
QTN ATPONY WTTWOT WOR)
TEOTTOMET.

20eDT AT TePINYY -

a) NTBR JCPINY TOOTONSD

b) NTVBL TELIND 3@7\5

c) TEPT-1 BOOIPNT [P Tews-2 STWNT
d) IeP-1 ITNT DT Tews-2 FOOIIONT

7) WO  TOITEFONT é)cﬁaagmﬁ WOTBOTY LRI OWIcH] S
@mégmwﬁ@éo TEONT BR3IN wcﬁmm%do@dmol NS 833D %
SRCOTONT.

vort 25 (v)
~TRBTRE (1)
Ligr

s

i ff'ﬁ' Q
Nzt

OBOF) .. E$ITT BR3N
a) TR DB PUTI0N ATH 207 TRODT
b) BeTO FETTIONTY, TPROVT

c) BEVO OTITZONZ, BROVT

d) ziraeqswabol RPRG, TJRODTWDVTD O TETIS (L),
o083 (C) DT, Tweld (R) N¥ RRT ITH 0TI,
BLROQTLITOTN

af =




AR LR © 33 (NS)
8) TWOBSBFIZ FROW HORIY ©WTTII), BELIOMITT. AW

9)

10)

Q0T VO zSzjso Sagwm& BRI mmgzs.

a) FT Zecdd b) RWYAST Ty
c) AP AWTOF d) &%IOF
p*) ed

‘@o&ojace—més:def QODNI’ w:n& 33 IYBOBOI wéodaom}&
(ROBESBNVT AOTPT, WPFNPI) :

BOOINT AAT TBIFF WRRTT WOW Jx B[ADNT  WOIW

DOoWF) TN BeeAATRN Q0L SNV,

a) 59333, BSEIT, TOFFOY
b) 5335;523, 3T, RIOFR o)

c) NP, JeT, FORWIHT

d) NP, BSBIMRT, JIRFIOY



33 (NS)

6- T

1) 3933 aé%ds@%é ROWORATOE B3 BYBOR® IeVINYY 0350

12)

13)

TePFOIW émwﬁd?

a) DT FBOZ WFIT GIONPOT WIT 2.0Te ITOTWOITT
VSN FOTFWONGD), 3,3FTEOTI), YVOLDTIEIT

b) wsésdsarmeé%a NTE ITONNE IS IP03TxR) nAa
SNTY TOOSOINT POWFN YLoERWRR). (/Y n =0, 1,
2,.. B 1 Q0T BYIT STONTHO)

c) BAIFTRNAWE QT  ITONNY ST TRIAY0ITH)
2n+Nz  SNTQY  To08THI  HOWN  YVOLIMRR).

Q

(9 n=0,1,2,..)

d) ODON'S QOB e JARRNTY TPWT F908T&HI =)
TOOZ0INT POW N AR[PT WOSTTBYSH.

NP REOWOT 2,000 WORT, JOFF HITHOT WeYFwONT.  ER
MTIZHOT T T FIONTY WTWT & pf) STOMOITY) :

a) %as%m@g BTV

b) BRPOIPMTY TREMST

c) zmsémﬁdagd

d) %asgﬁw&odo OTwO FRZVOITOMLITOTR

DVTTZRCFTES  a—FT  BRDNE BRRNTY 2.0 IDFH
BOD  a—FANTI), BTOT WOMOTE ToPON =00 eNTOZ
DRV a—BRNYN SoBOWOTR) BRTFONTA
BRDNFOD TR SNTIIT.

a) 6=0° b) 6=90°
c) 6=180° d) 6=45°



LTI " 33 (NS)

14) 20T IRICDFTIYI T8 [HJONDIT'T  WOFT  JFOIW

0

&3 mgomes 0N/ 9S30INT.
a) 8% b) THTd
c) ™3 d) 233
= @
15) 29T IYS I WOTTFH) :
a) 0.72eV b) 1.1eV
c) 3eV d) 5eV

88 IINT Qe @50171%&@3 283 %@5534 BRTRTY RS eﬁoﬁ%mﬁeg
ART YUBTT TWROF 0D (5x1=05)

(BOST0T008e0, FTRET0SCOR, gsamgdg ROPIMT, ©T, WO,
AR

16) DITIAT  E, IWTISTYOAT w0  ORFW BT
DD, VDEIDIT.

17) e 0e80 TANN 2.0 YVTIIHTEOIION.

18) 2,000 TOBIZ), TeST  AVIOD  ROT
SPOATON WTT FeTFZ IS0 BPIT.

19) BFIT  TRNEBTRRY)  WER 330N ORI,
3RO,

20) TANNF® TOTIY 2.0 TJON.

N — W
33 3PN %\mgpow O3OR)TIOWTR T @%ﬁ@ﬁ SUBOA. (5x2=10)

21) 20T BT wéwﬁ@osa QP BT, WRATVQA.
QT WIDSCOR ésmémdesﬁ@ SN TRTIIY, o%%i%mﬁ
ORPNY  IDAT  VPB  BFOIW DTS (FF)TIE LT,
BCZNQ|OTW ZRIR)?



33 (NS)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

© U
LTS AODIT CIWHTOEIR 2TE WS, B [RA.

eiraéo@s: WO ﬁsééfoeiojaabol Nlelousle) m?g wdﬁ@m‘i N0,
B0TFT ONTNT ée@%oﬁa&ol QeB. B ACNIT @m@a@ D9
m3€360ﬁﬁ@ CITVR)TIOTTR DT mwo&@em@é@l ZRR.

AREPECD TTEET oM BRT  (f) Tonw B[FFD &% (R) N
T BOWOHTTONR? T TIF T FONW TWRTT zséol N9

ROTPEDF S0BOT TSPOINIT JWOFINT, WIOWO.

20T @03%@ Slenplest &d%ﬁm& 0233308 TTWIVEINSLRON

GReR) FRAeN, PT0Y8 HSTTNY FOTIOI0  5x10¥m”
ONT. QF FIRCOT ZB0NY ITIT ©OTF THT WOTT

n =1.5x10"m> SNFQ, TOP TOTIONT, & Tos0.
N — 2

SN %mgpas OIR[)TRTR 0T @%ﬁ@ﬁ em%@ﬁo:
(5x3=15)

QW TS0 TeBNY ToRTY TEOTENT), SPAD0.

RTE  TOTINT, R&IOTT BRB/HBONY  XREBATON W
AWIPT POTTD AOTFE T méémiodam& QTSR

MOOBRENWT VT, FPETNCWT SN TOBJSFAT QTR
OTBOT RDTFT DWORO.



DT > 33 (NS)
32) a) BoOSCTTED
b) BoOSCOR méwsé TONR
c) B0 TeTINTTY, WAATVIAD0.

33) 9TOCSCD FOTFITY TOTTHORRY) WORTON YIS
08 AW T WOT WO NESSREFONTY, ITIA.

34) 3eV JIONWT VIR .0  AReHT ﬁae@w CONSIERNI~DI
noxy 1eV BOTOTZOWIVI Cﬁ%@@@%@gﬁ@o TRTRRIVTTH.
doems Bed 3 JmorodE o[ PoRT),  FOWRROWD.
(eRT TILOT : TPOF'T ;%UOOE, h=6.63x10‘34Js;®Q3€g§€3
QWTHC3, e=1.6x10""°C)

35) WRETT H[RERET TIRPEW BRTOOD FONOATATEY Hew0.

36) 23,838 WO CIPPTOTIR TR VTN, LITOWD.
n - &8
V. 35 391 BTN SRRYTRTETR SR> TIYNOR w0800, (3x5=15)

37) 20T WODNTY WOW  DTNWOTICTNOT  YVOLPMT DTS
DIBE, NedBRe30NT), ITSRO.

38) JCAVETD  JONTVNTTY,  WVTOIRENA  PEFARLT R
13RI QUEOPRT, [YIA.

39) QROFITYOAT DT Ch{el NTT ARIOTVOET
ST DPTINGY  QNT  TRWATON  O[NY  [RF DFEW
NTT e BTREQLBTOMT awéé ﬁséé.@eiojamol TBOWO. B8
DROT WROTPI GOLEONT” &I, WDRATVIA.



33 (NS)

40)

41)

10- T

a) TS TTWY, WICW. (1)
b) TS TIH, YDIOA BT WSOH B[IPBITY RO

BHLPTI AONTVTI), TRA. (4)
a) Q{TTT QOWTET? (1)

b) OB W, NT DR, INFE VSTRINY FHIORTROON
TPEF VY DAQFITIT 3OO, DWORD. (4)

VI B3 3N BTN CSRRTRTTR ITE IJNRON w0BOR 1 (2x5=10)

42)

43)

200D DITHT  DTHPHTIE 10 cm SRIT), BRODTED
SONeeed edmdm Hed ; wHBed WOTIAN 16 em™ SNT.
WTT 0T, 2OTNNOT

a) 20.cmaBR)

b) 5cm THTTY  WTOOT  YVOERTE LW TETWI),
BOBIRCWD.

2.,003¢ 0e80H DTI 15V ANTUWROT WOT ZREINTI), 2,00
5Q TBRT TReFT 23R ITHEoNY 9FP@0  ABIT0TToN
RRERATRN  TNRT  TRFTY .03 BSOP @cﬁa%m&
BRLWTT. TNTY

a) BRC3INY ©0303 ziraecssa’nol FOTWEBCWD.

b) 20T WARCD He@EBONY TRT TRGTY  BWROT
QBT TOTLRBOWO.



TR

11 33 (NS)

44) L =05HZ R =100Q QWFT 20 LCR ITH DOOTWOTR),
200 V, 50 Hz a.c. Gﬁ%dﬁé BRCBITONT.

a)

b)

OBOB/IZ, ONTRINRSTRRT wplela! wplelep
TORFE T ?5@30335301 FOTDEEBOWD.

YTeoZOIMTON  FTIBY  YVORTIT  AFT  BIVIBI),
TOTILROWD.

45) 1 mm QITIVX 20T B[RRI, +10 D AWDVFEFT 20w

30

QETTV[LRTT @g%é 0N YOIONT. mg m:-g

DBRTVT IS TRTR) 15 cm SNT. VDRWS  2020T m@é
BB WoT @ogcswmol FOTILROND.

Pon — Y

VIL (B3 D30e3R Dmprnior @wg)

7)

20T DOITVEONF @doéma moaedé amémammﬁ
RS méa amzmm@o 2,0T3¢ —ow~o$a§3 ﬁrao@cﬁ DO
ﬁmaﬁ)@oﬂd mﬁcﬁ@ VOBOZP) a.c. e:s%dcj &raéﬁ

BReT B HOTTIODN BT WOT HRONT.
B[O FETTIONZ, JROVT.
5eBO OTTIONT), TROVT.

mecsw@& TP, TJRODTWIVD WP IETFS (L),
o088 (C) Tone TReE (R) T =PI IO 2OTB/I,
BRODTWTITN.




33 (NS) 12 U LHT R
(English Version)

Instructions : 1. All Parts A to D are compulsory. Part — E is only for visually
challenged students.

2. For Part — A questions, first written answers will be
considered for awarding marks.

3. Answers without relevant diagram / figure / circuit wherever
necessary will not carry any marks.

4. Direct answers to numerical problems without relevant
formula and detailed solutions will not carry any marks.

PART -A

I.  Pick the correct option among the four given options for all of the following
questions : (15 x 1 =15)

1) A point charge ¢, exerts a force F on another point charge q,
when placed at a fixed distance. If another point charge q,is brought near
d,, the force on g, due to q; :

a) increases

b) decreases
C) may increase or decrease

d) does not change

2) Equipotential surfaces for an isolated point charge are in
shape.

a) spherical
b) planar
c) cylindrical

d) conical
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3)

4)

5)

Resistivity of a metal wire depends on its :
a) area of cross-section b) length

c) material d) volume

The following table lists magnetic fields due to different current
configurations. Column — | lists the current configurations and Column — I
lists expressions for magnetic fields. Symbols have usual meanings.

Column — | Column -1l

i) Atadistance r from an p) B = ynl
infinitely long straight wire.

5 ol

i) Atthe centre of a circular q) o

current loop of radius r.

i) At the centre of a current r B _ ol
2rr

carrying solenoid.

Match the current configurations in Column — | with the correct magnetic
field expressions in Column — II.

a) (i) =(p), (i) = (q), (iii) = (r)
b) (i) —=(r), (i) = (q), iii)) = (p)
c) ()= (), (ii) = (p), (iii) - (q)
d) (i) —(q), (ii) = (r), (i) — (p)

‘The net magnetic flux through any closed surface is zero’. This law is
called

a) Gauss’ law in electrostatics

b) Gauss’ law in magnetism
c) Ampere’s circuital law

d) Faraday’s law of electromagnetic induction
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6)

7)

14- T

Consider the following statements :

Statement—1: A.C. Generator works on the principle of

electromagnetic induction

Statement —2: In an A.C. Generator , as the armature is rotated in a

uniform magnetic field , the magnetic flux linked with the
coil changes which induces an emf in the coil.

Among the above two statements :

a)
b)
C)

d)

Both Statements are true

Both Statements are false
Statement-1 is true and Statement-2 is false

Statement-1 is false and Statement-2 is true

The variation of voltage and current through an a.c. circuit with time is as
shown in the figure.

vori VOLTAGE (v)

by

» CURRENT (i)

wf —»

=rF"

Along with the a.c. source, the circuit :

a)

b)

has a series combination of resistance and capacitance

has only inductance
has only capacitance

may have only resistance or may have a suitable series combination
of inductance (L), capacitance (C) and resistance (R)
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8)

9)

10)

11)

12)

Transformer cores are usually laminated. This is to reduce energy loss
due to

a) flux leakage b)  winding resistance

c) eddy currents d) hysteresis

‘Ampere-Maxwell Law’ is written as (symbols have usual meanings) :

a) §B.d|=ﬂo|+ﬂogodiiE b) §B.d|:ﬂ0|+goditE

¢) §B.di = i d) §Eﬁ=—%

Final image of a real object formed by a compound microscope is
with respect to the object.

a) real, inverted and magnified
b) virtual, erect and magnified
c) virtual, erect and diminished I-'EI !

d) virtual, inverted and magnified

Which one of the following statements is WRONG about interference of
light?

a) Light waves of same wavelength coming from two independent
sources can be coherent and can produce interference

b) When the path difference between two interfering waves in nA,
bright fringe is produced (Here n=0,12, ... and 4 is the

wavelength of light)

c) When the phase difference between two interfering waves is
(2n +1) 7z, dark fringe is produced (Here n=0,1,2,..)

d) In Young’'s double slit experiment, dark and bright fringes are equally
spaced

A ball is dropped from a certain height and it falls freely under gravity.
During the fall, the de Broglie wavelength associated with it :

a) keeps increasing b) keeps decreasing

c) iszero d) may increase or decrease
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13)

14)

15)

16- T

In Rutherford’s «-ray scattering experiment, «-particles of specific
energy are projected towards a thin gold foil. If the impact parameter for
the «a-particles is zero, the angle of scattering is

a) 6=0 b) 6=90°
c) 6=180° d) 6=45
Binding energy per nucleon of a nucleus is a measure of its

a) radius b) mass

c) volume d) stability

The energy gap for silicon is :
a) 0.72eV b) 1.1eV
c) 3eV d) 5SeV

Fill in the blanks by choosing appropriate answer given in the bracket for I-'EI .

all of the following questions : (5x1=15)

(diamagnetic, ferromagnetic, instantaneous, transverse, force, torque)

16)

17)

18)

19)

20)

An electric dipole placed in a uniform electric field experiences a net

Water is an example for material.

When a rod is inserted into a coil, its self-inductance
increases.

Polarization of light shows that light is a wave.

Photoelectric effect is a/an effect.
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PART -B
Answer any five of the following questions : (5x2=10)

21) Define electric potential energy of a system of charges.

What happens to the potential energy of a system of two unlike charges
when the distance between them is increased (assume there is no
external electric field)?

22) List any two limitations of Ohm’s law.

23)  Write the expression for Lorentz force and explain the terms.

24) State Lenz’s law. What is its significance?

25)  Give any two uses of microwaves.

26) How are focal length (f) and radius of curvature (R) of a spherical mirror
related? What is the sign of focal length of a convex mirror?

27)  Mention the conditions for total internal reflection.

28) An intrinsic semi conductor crystal is doped with pentavalent atoms has
an electron concentration of 5x10%m™. If, at thermal equilibrium, the
intrinsic concentration n; =1 .5><1016m‘3, find the hole concentration.

PART-C
Answer any five of the following questions : (5x3=15)

29) Mention three properties of electric field lines.

30) Derive the expression for the equivalent capacitance of two capacitors
connected in parallel.

31)  Explain with a circuit diagram, how a galvanometer can be converted into
voltmeter.

32) Define the terms :

a) Magnetization
b) Magnetic permeability and

c) Magnetic susceptibility.
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33) Derive the expression for motional emf induced in a rod moving in a
uniform magnetic field.

34) When a light radiation of energy 3 eV falls on a metal surface,
photoelectrons with a maximum kinetic energy 1 eV are emitted from
the surface. Find the threshold frequency for the metal surface.
(Given : Planck’s constant, h=6.63x10"*Js: Charge on the electron
e=1.6x10"°C).

35) State the postulates of Bohr's hydrogen atom model.

36) Write any three properties of nuclear force.

PART -D
V. Answer any three of the following questions : (3x5=15)

37) Derive the expression for the electric potential at a point due to a point
charge.

38)

39)

40)

41)

Arrive at the condition for balance of a Wheatstone’s network using
Kirchhoff’s rules.

Obtain the expression for the force per unit length between two infinitely
long straight parallel current carrying conductors placed in vacuum.
Hence define the unit ‘ampere’.

a)

b)

a)

b)

State Huygen'’s principle. (1)
Prove Snell’'s law of refraction using Huygen’s principle by
considering refraction of a plane wave by a surface. (4)
What is a rectifier? (1)

With the help of a circuit diagram, input and output waveforms,
explain the working of a full wave rectifier. (4)
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VI

VII.

Answer any two of the following questions : (2x5=10)

42)

43)

44)

45)

A uniformly charged spherical shell of radius 10 cm has a surface charge
density of 16 £ cm™. Find the electric field due to the shell at a distance
of

a) 20 cm from the centre of the shell.

b) 5 cm from the centre of the shell.

Two identical cells each of emf 15 V either connected in series or connected
in parallel across an external resistance of 5Q produce the same current
through the resistor.

a) Calculate the value of internal resistance of the cell.

b) Find the current through the external resistor in either case.

A series LCR circuit with L =0.5H and R=100Q is connected to a
200 V, 50 Hz a.c. supply.

a) Calculate the value of capacitance of the capacitor that drives the
circuit into resonance.

b) Find the value of voltage across the inductor at resonance.

An object of height 1 mm is kept perpendicular to the axis of a thin convex
lens of power +10 D. The distance between the object and the lens is
15 cm. Find the position and height of the image formed.

PART -E

(For Visually Challenged Students only)

7)

When a.c. is passed through an a.c. circuit, it is observed that the voltage
and the current are in phase. Along with the a.c. source, the circuit :

a) has a series combination of resistance and capacitance.
b) has only inductance.
c) has only capacitance.

d) may have only resistance or may have a suitable series combination
of inductance (L), capacitance (C) and resistance (R).






