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e84 aKgea gl ey gge gRis JeIad
Answer all questions from Groups A and B serially and
continuously and any three questions from Group C

@ I9° 6 FRiea dFIg g9 ane gAIgdiea 8 FaegFe
QP6R B 9Q° o FRITQ 6a6RlOT FeRIF gga e &

No electronic gadgets are allowed into the
Examination Hall

aRIF 2n g 6RlGTd REAKESIFS ARG
6aQl Beqd glee

Symbols used in the questions carry their
usual meanings

9966 Y996 UCROYLR 69950 QIR a8 999 @b
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GROUP—A
*—Qaua
1. Choose the correct answer out of the four
probables given at the end of each bit : 1x7=7
g65Ie garda 6aS6w QRS Q18T
dalQy QeQ Aug 0] Qs «Ig emsl :
(@) The graph between maximum kinetic

energy (K) of photoelectrons and
frequency (v) of the incident radiation in

photoelectric effect is
2CAIR-IQUE.  gNIER  TECIREARTAR
AR G0 99 (K) 99° 2T IRNAER
29! (v) U6 EQTITLT 62QT
(i) straight line passing through the
origin
AREg 697 268N QA JIAREQW!
(it) straight line not passing through
the origin
Reg o ATKN AYRASI AIWEAS
(iii) ellipse
Qaee
(iv) circle

Qe
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(b) The nature of nuclear force is {d) The ratio between resultant capacitances

QIGEI0 99 946 6298 G and G, of two equal capacitors
in series combination and parallel

(i} electric charge dependent combination respectively is
caguee oIF Geasia Q% QAR AR UG AEAIT 8 ANIQ

Q°6QAIGQ AN ARSI QISR C, 8 G,

(ii) spin-dependent €26M 6AYFRR AGAIS 628

AR-ROQE1R .
M 1 i) =
(iij) long range L 2
Q 1
YQ 994 i) & (iv) %
(iv) unsaturated
29°e9g fe) The SI unit of self-inductance of a coil is
R GORIQ JAARQR SI 99 69aR
{c) The angle between equipotential surface {i) farad
ic i f f t int is
and electric line i orce at a poin 1h -
cac Bgen ANRRS GYSR B8 6FQLR .
~ (i)} henry
QREQG FJIEQA 6QNE 64U I
(3705
i} 0°
o (iii) weber
(i) 45° cGea
(i) 90 (iv) oersted
fiv) 180° 6REIE
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(5)

(i For a series L-C-R circuit at resonance,
the 1:e1ation among inductance (L),
capacitance (C) and frequency (o) is
99 9@ L-C-R dGCA6R AGRIS QAfLER
IR 69QR] (L), UG (C) ¥ aAKE (0)
FRICA AHRT 6298

(i) =LC

.. 1
fii) o= ic

i) o=JL/C
. _ 1
fiv) o= Jic

(9) The SI unit of power of a lens is
9e TeQIeR JAGIA SI YQe 62T
(i) dioptre
2]19\a (5]
(ii) newton
Toa
(iii) huygens
2IREFRQ
(iv) lumen
QAR
/313-B ( Turn Over )
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2. Answer each bit as directed : 1x7=1

geeIe 99 Qea REEIgAIea @ :

(a) The electronic energy levels for different
orbits in hydrogen atom are equispaced.

(State True’ or False)

QINCLIERE ARG FEF TEQ AEMALT
83 gagee aawmieea gIFe 6eInalg!

(Mg ‘9ey’ @l ‘e’ emel)

(b} For a convex lens, in which position an
object should be placed so as to have
real and magnified image?

9@ QR J9RIC 69G6a @8 QINER 9R
Qg Q9eR SI9IR Qe 8 atede goen
qd 629?

(c) Write the dimensional formula of
magnetic permeability (u).

QARG JeRdNel (W9 SFT 99 emell

(d) Draw the circuit symbol of a NOR gate.
<&@ NOR QQee gdqe asee aeq @l
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(7))

fe) Which nucleus has maximum average
binding energy per nucleon?
6eQ QIEa QIQAR 9F 2RRE e 98
QS 2ET?

() Write down the de Broglie relation for
matter wave.

Qgeas Al §-99 AN 6mEl|

(g9 What happens to the electrical
resistance of a semiconductor when its

temperature is raised?
9@ 29adQIgia SIOAIg QRAIRER LI
6aQIGR gosaly @'e 629?

GRrROUP—B

s—aua

3. Answer any seven of the following bits : 2x7=14

aofige easdlad aled gqIraa Qeq @ :

(a) Write the circuit symbol and truth table
for an OR gate.
4@ OR QIee aIf adaa aese 6

QA& emetl
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(b)

(g

(d)

(e)

/313-B

( 8 )

Calculate the refractive index of a
medium for which critical angle is 30°.

9@ I R 996 6918 30° 626m YRIA
godedis aee aal

Define ‘half-life’ and ‘average life’ of a
radioactive substance.

9@ cee@a aqid @fe ‘as-aig o
‘AT AIY'Q | 6AG

Can two magnetic lines of force intersect
each other? Explain why.

9AT QRRPIE QEEAd ARG 68X
QRAIA6S §27 IRIQ RIQE (I YR

State two characteristics of electro-
magnetic waves.

3QI0-ARI0 TR QAT ¢ eRdl

Draw the circuit symbol and state the
truth table for NAND gate.

Y@ NAND QK@ dldad-qeme 6
AMNQAIRET R ]
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(g}

th)

)

/313-B

Find the resultant resistance between
points A and B, when four resistors are
connected as under :

QEAIT glsuue Qg LI
A066Q A B BGg AIEq afdIal gosq
fde e -

25 fo)
e
3o o e

Distinguish between paramagnetic and
diamagnetic substances.

2geR@Ia 8 gegnrela aeld Auea aidey
qdlal

Define ‘mass defect’ and ‘binding energy’
of a nucleus.

4@ QIGee ‘egq g¢& 6 ‘ere ad'a aw
cme |
{ Turn Over )

https://www.odishaboard.com

0

( 10 )

Find the resultant capacitance of the
following combination of capacitors
between points A and B :

P69 A6 A B B *gAuca alaiel
G0l Fda «a

T
2F 4F 2F

1F

4. Answer any seven of the following bits :

9 =)

(a} Derive

(b)

/313-B

QRS
2

3x7=21

caeaIed Qe gdarde  QeQ

an expression for the self-
inductance of a circular coil of N turns.

N-6AQ1 333 QRINIQ 99 GARIA IEIARY
e Iged Paae aal

Establish the relation between focal
length and radius of curvature of a
concave mirror.

9@ FQeR @dEea ETIRIN 6@Wi IeQ°
QUes IS FRIER AT A°gIae Qal
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(c}

(d)

(e

/313-B

( 11 )

State the conditions of sustained
interference of light waves from two
sources. Write the conditions for
intensity maxima and minima.

ge% Q9Q <ILIQASl CAIS-eosra Fga
MERE Fha QRAAIGER 6Rdl AT
QFRCI 99° QTR QgRel dIR ANgER
emsl!

Charges +1pC, +3pC and -5uC are
placed at the corners of an equilateral
triangle with side 10+/3 cm. Calculate
the electrostatic potential at the centre

of the triangle. https://www.odishaboard.com

g6eiR QUZ 103 cm [EL 9K LA
deea GERIE6Q +1uC, +3uC ue”°
~5puC Q6 QegIadl 9RIa AQ 69K6a
da cBqute Fee Fda «@al

State and explain characteristics of
nuclear force.

FIERIG ORQ ANEYRR Al G gial
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R

i)
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( 12 )

Derive an expression for the energy
stored in a capacitor of capacitance C,

when it is charged with charge Q.
e IGge §1E6l C 626R 6 ITIQ Q QIg
cocn 921 986 98 a1 Be fga @al

Describe the magnetic elements of the
earth.

qaeia @RSl 68g fea QA9 agl
QARIN 62RAS! QARIA R 2°Egee dal
el

In photoelectric effect, explain graphically
how photocurrent varies with intensity
and frequency of incident radiation.
AAIR-TIQYIY  gNIPER  AIITe R4
G196 6 298 RUEK TELITYYE, 6916 FaR
Fe @6Q Q19 9T QA gl

Find the RMS value of the AC current
I=1Iysinwt.

9@ geyesll Qe 6918 I=1I,sinet®
RMS a4 @¢a el
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( 13 )

() What is depletion layer in a P-N junction
diode?

N@ P-N QR QI6RI196Q 2ems ga 9'¢?

GRoOUP—C
a—Sauel
Answer any three of the following questions
7x3=21
ARYe gagee quq casdlad Seaifa wea
QY

5. State Bohr’s postulates for hydrogen atom.
Use these to derive expressions for radius of
allowed orbits and total energy of electron in

those orbits. 2+3+2=7

LACLIERE U AR sRieE  Qleidy
ARGl YRIg ML KT YRS TR
AT A ¥ N8 QUER  UCARER
98 g Ee ada eal
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(14 )

6. With a neat circuit diagram, explain the
principle and working of a full-wave rectifier
using two P-N junction diodes. 1%+5%=7

9@ Q4 adaa g ase 99 9ed PN

gR QIegie €0 9@ g4d-eew QIR

eq 6 idiga egel @al

7. Describe Young’s double-slit experiment for
the interference of light and derive expression

for the fringe width. 3+4=7

RN oIS IR glmw oaes Q89
galad QR gm-gd die QUge Kaaq
eal

8. What is an electric dipole? Derive expressions
for the electric field due to a dipole at a point
in (a) end-on position and (b) broad-side-on

position. 1+3+3=7

Qe 6PQIGe QY @E? WL (¢ UV
Qg6eQ G (b)) GOMID Qgea Qe 699
o1gel Al B QE FAAR QA
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( 15 ) Iv‘ CAREERINDIA

9. State Biot-Savart law. Use it to derive

expression for magnetic field due to an
infinitely long straight current-carrying

conductor at a distance r from it. 2+5=7

QEC-AIRNG TAR GRSl < QueTia *F
9@ URS 6TdY QF] Qe dQQIR AR

gl 0Ig r QoGIE d9E QAL 688
Ve AR @l
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