SET-B

Roll No.
Total No. of Printed Pages—15
603 R/E
( Regular/Ex-Regular )
PHY

(Science)

( For Students registered in 2021 and 2022))
2024 (A)
PHYSICS

SCIENCE

Full Marks : 70
Time : 3 hours
The figures in the right-hand margin indicate marks
@84 aigea a4l Qe g4e gpiie 9eIag

Answer all questions from Groups A and B serially and
continuously and any three questions from Group C
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No electronic gadgets are allowed into the
Examination Hall
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Symbols used in the questions carry their
usual meanings
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GROUP—A
e—aalg
1. Choose the correct answer out of the four
probables given at the end of each bit : 1x7=7
gesie ggIraq 6896a QMR I6AIT
QA QA g 0K LAAT QT 6wl :
(a) The graph between maximum Kinetic

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

photoelectric effect is
AIBNR-QQE  JRAVEQ TESINCARTARQ
ACRIK} FPR 93 (K) 9Q° 2960 INQEQ
21QA (v) FRIEA 6QMITLET 62RT
(i) straight line passing through the
origin
ARYL 691 ATYN QQAR! JAREQS!
(i) straight line not passing through

the origin
RPY 6QR 2K @QYRUS AIANEAS!

(iii) ellipse
QAR

(iv) circle
Qe
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( 3 ) ( 4 )

(b) The nature of nuclear force is (d) The ratio between resultant capacitances
~ ~ — C, and C, of two equal capacitors
. P . .
QUMD IR dQe suWe in series combination and parallel
(i) electric charge dependent combination respectively is
c391eR QI SeadiR QA% QAR UL U°Q 6T @ AALQ

Q°6QIQ AQQIAN VIS Q2K C, B C,

(i) spin-dependent EREM 6AQYTRQ AQUIC 629T

AR-F0dR :
(i) 1 () 5
(iii) long range
QQ d°Qege .1 1
(ii}) P (iv) 3
(iv) unsaturated
2q°gg (e¢) The SI unit of self-inductance of a coil is
9e QAR IR SI 9@ 62Q8
(c) The angle between equipotential surface (i) farad
and electric line of force at a point is TIaIe
qITY T96Q ANINS YR B 6TPGR
¢ 4 Q§ < (ii) henry
QREQ FRIEQ 6QIEl 64U =
€RAQ
0 0°
o (iii) weber
{ii) 45° 669a
(i) 90 (iv) oersted
(iv) 180° Ge]e.
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(f) For a series L-C-R circuit at resonance,

the relation among inductance (L),
capacitance (C) and frequency (o) is
9@ 9°@ L-C-R dQQl6Rq AQRIQ QAAAE6R
921 699QQ (L), ARSI (C) Q° A& (0)
RICQ ANRT 62A8 |

i) o=LC

.. 1
i) o= 17

i) o={JL/C

, 1
(iv) o= Jic

(99 The SI unit of power of a lens is

99 99QI9a TAGIR SI YRR 62a”
(i) dioptre
RRATY
(i) newton
0|
(iii) huygens
LIRERAQ

(iv) lumen

QSR

https://www.odishaboard.com
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2. Answer each bit as directed : 1x7=1
geeie g4e Qaa f6wdIgasa @ :

(a) The electronic energy levels for different
orbits in hydrogen atom are equispaced.
(State True’ or ‘False)

QINERIEER ARCNGFA TR PFEQRA AEMAL'R
48 9e9ee AN YHe sTIRAIG!

(Mgl ‘aey’ @l ‘denr’ emsl)

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

9@ Qe TS 6IGEQ QA FINEa IR
Qg QEeR SR QAYS B AAEe goen
Qa 62]°?

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

QARG gedicl (W {A% gg emdll

(d) Draw the circuit symbol of a NOR gate.
9@ NOR QIo@a 9892 dese aee @l
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(7)) ( 8 )

(e) Whi‘-:h nucleus has maximum average (b} Calculate the refractive index of a
binding energy per nucleon? medium for which critical angle is 30°.
6RQ AERA PFAR 6 AL VG 99 9Q ARIA B9 A9 6Q14 30° 626R IR
QRIS 26T? goQQdis Qe Xl

1] Wﬁ;f down the de Broglie relation for (c) Define ‘half-life’ and ‘average life’ of a
matter wav?. radioactive substance.

Qgees All §-99 AfRS e 9o coeda aqid fde ‘as-ag 6

‘AR YR A°F ewet|

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

temperature is raised? (d)

9e 2ASAFQILIR SIANIGl QRAIAER LA
caQIRR gosaR @9 62Q?

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

QRS QARG Qe dlYeg 69w
RAAITES @? YLIQ AT NI X

GROUP—B
—alel {e) State two characteristics of electro-
_ . '~ magnetic waves.
3. Answer any seven of the following bits : 2x7=14 R _ .
~ ~ - YYC-QARNTY AR QWG ¢l emdl|
aoRge cacdlad QIed gqIrda e € :
(a) Write the circuit symbol and truth table (/ Draw the circuit symbol and state the
for an OR gate. truth table for NAND gate.
9@ OR Qe ai@ d98aa e 6 9@ NAND Qe 9daa-a6ee
Qeyqixs emst! A€ emst |
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( 9) ( 10 )

(g) Find the resultant resistance between () Find the resultant capacitance of the

points A and B, when four resistors are following combination of capacitors
connected as under : between points A and B :

QIRACAIT gosaRIe YgY 6N feqlg Q°6ANTER A B B IQAER AR
G0086Q A B B Qg cRIEQ ARSI gEeal 21801 FdA !Q :
7da @a - A5
2F 4F 2F
o S _1g l

3 Q

Q D 6
4. Answer any seven of the following bits :
3x7=21
SoRge 6aeqleld  Qed ggrde w8
(h) Distinguish between paramagnetic and a2 -

diamagnetic substances.
- < « {a) Derive an expression for the self-
2QQRSNA B gogARIa AQld AJEa alaey inductance of a circular coil of N turns.

Qa2 —
N-69Q1 Q3] QRIFIQ Y@ AR LEIINQ
Sha IR QR @l

(ii Define ‘mass defect’ and ‘binding energy’ (b) Establish the relation between focal
length and radius of curvature of a

of a nucleus.
concave Imirror.

4R AIGeQ ‘QgQ g8 6 ‘eRe alg'q awl

e 9@ 29en @ddeq 6TIRIm 6LQdYy 9e°

gUee QAT YR AN A°PIae 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.

QT QY VYA ACAII-00Ere F
ORAE AR QRANIYER Rl AR
QERO 9Q° ATRF QgRSl IR ANFSR
emsl|

Charges +1pC, +3pC and -5uC are
placed at the corners of an equilateral
triangle with side 10 V3 cm. Calculate
the electrostatic potential at the centre
of the triangle. https://www.odishaboard.com

geeye @Ig 1043 cm QEF 9Q QAU
FYRER GHERNEEQ +1uC, +3uC 9e°
—5uC QIFf QULIRE! 9T A} CRQYER
da c9qiee Fae Gda @al

State and explain characteristics of
nuclear force.

QLRGP AVEIFER 6As B Il

( Turn QOver )
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(9)

(r)

()
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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.

9@ @GR A C 626R 6 NG Q 9IF
caen Y2Iq Q86 93 Al IGe Oga @l

Describe the magnetic elements of the
earth.

QaQIa QAeIA 69¢ Sa] QA9 al
QARIQ 62U GARIE R 2°agee ¢
*al

In photoelectric effect, explain graphically
how photocurrent varies with intensity

and frequency of incident radiation.

2IENR-IQIQ gl 219Pe IR
Q129G 8 2R QU TETIFYIR, 6916 PR
fRQ @6Q I9l gIT QI QeI

Find the RMS value of the AC current
I= Jro Sin(l)t .

9@ goveell §Qie 6916 I=I,sinwt®
RMS Ry @¢a el
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( 13 )

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

N@ P-N QR QoG 2989 99 @'¢6?

GRrRouUP—C
I—aRUs
Answer any three of the following questions
7x3=21
QARGe gIgee aug 6Leflad JsriFa e
Y -

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

QACLIEF? dAFg qIR  6RIQE QI
eMGll 9YRIg ERR @}  APEAIGES QR
AT AN 9 B QEERQ  ACARER
40 a1 ae oga el
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( 14 )

With a neat circuit diagram, explain the

principle and working of a full-wave rectifier
1%+5%=7

using two P-N junction diodes.
9@ agq adga g ause 92 QeE PN
A QYo @@ e g4-o9sr TINA
e 6 @digaet egdal Qal

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

for the fringe width. 3+4=7

2ERINR TR QIR gis‘i’ aee Qee
AQIgd QeI T&-9d a e Quae

@l

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

e 6EQIGe QWS @47 NLIe (a) I
QQEQ B (b FONIG TLEQ IQPIQ 696
019G AIR NEGS QO aenAe <Al
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( 15 )

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

QAS-ARNG FAA 6ASl B NI @B
9Q 2R 60y J[EY Qe J[QIY1 AR

Qla Olg r QAaele’ 9g¢ QAR 688
MER Q9ae  QQl
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