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Paper : MINPHY2

( Waves and Optics )

" Full Marks : 60 (80 for 2023 Batch)
Time : 2 hours (3 hours for 2023 Batch)

The figures in the margin indicate full marks
Jor the questions
1. w% Roud Ak Sheat : S 1%6=6
Choose the correct option :

(@) «F RBT A WF T ¢ 7 N T& N B
7o oifige ey G R T3

The amplitude of the resultant of
N-simple harmonic motions, each of
amplitude A having a successive phase
difference ¢ is

0 ———Asm(%) K

sin(N —g-) #
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(i)
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Vatbumn®
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n(v3) -

() TR REr o geq I T ©® =W AR
T 8 %7
If the amplitude of a sound wave is

doubled, the intensity of the. sound
increases by a factor

(i) 2
(i) 9
(iii) 4
(iv) 6

fc) AR TS IS ™7 QYT «fp aiféFat |

Laplace proposed that the propagatlon
of sound in air is an

(i) sk / isothermal proceS§ "
(ii) F=OAW / adiabatic process ’
(iii) AR / isobaric process

(iv) ATSASA / isochoric process
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(d) Wb el
-Thickness of Newton’s rings

(i) S
are equal in size
(i) AT IG
increases with order number

. (i) S IM g

decreases with order number

(iv) A G AF OF S IN
first increases and then decreases

(o) ‘Twea R-Rg AwG W n oformT @

w3E i B Roqs T4 W o MRYP

If the Young’s double slit' experiment is
performed in a liquid of refractive index
n, then the fringe width p would

(i) —Zarvﬁﬁi’a
B

change to =

(ii) %tﬂvﬁﬁi’a

change to 2

B
(iii) "B T @R T
change to np
(iv) FE =

remain the same
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(H o7 IR 9@IW ____ o R I IF
The action of a is similar to a zone
plate.

(i) IX%e (&9 / concave lens

(i) &G @@ | convex lens

(iii) ™ / prism

(iv) SRS I / diffraction grating

2. T Tes fa: 2x5=10

Write short answer :

(@) A *FIR AT FFIT 346 AT OF 77
BY F91% Qs Iwers oS @S 8t
T R W1 IR W@ BS el I AR
AR e A% @FeS W[WIHR[ WY 4 |
B3I FFe Rme

A tuning fork A of frequency 346 Hz
produces 8 beats per second when
sounded with another tuning fork B.
On loading B with a little wax, the
number of beats per second becomes 4.
What is the frequency of B?

(b) x-Fres SIS T SARe (B AN AH FA1

Derive the differential ' equation of
motion for a wave travelling in the’
positive x-direction.

(c) TSI VI CFaS TR (FJ-RYF) oA
R wrmR?

Why is zero-order fringe dark in case of
a Lloyd’s mirror?

( Continued )

( 5)

@) R s T cvae 7@ A B2
What are missing orders in a double-slit
diffraction pattern?

(e) aﬁiﬁwmﬁ%‘mﬁm@ww ‘
I

Mention any two. funchons of an
mterferometer 7

'3.Wﬁmﬁmmmfmﬁm 6x6=36
Answer any six of the following questions :
(a) ﬁwﬁmwmv cgal @ Qe Jol
FFR T T S @b i FIR 8RS
T IR oo omid IS @fo SRS SIS

IS S IR - 2+4=6
What are Lissajous figures? Show that
the path of a particle acted upon by two
simple harmonic motions at right angles

 to each other is elhptlcal
(b) V@S T TG R @1 TR
FreBT iR Frdt | @ SRR AT
ﬁw I @ e FRE @ w0
142+3=6

Write the Newton’s formula for velocity
of longitudinal waves in air. Explain
why and how Laplace corrected the
formula.

(c) mwerwmv e (R IR
TH[ R O WS T e ﬁaw R
AT 56 Afa =i 2+4=6
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( 6)

What are standing waves? Obtain the
conditions for obtaining nodes and
antinodes on a string vibrating trans-
versely and fixed at both ends.

B R ey TaTe RS wely a5
ofeFarst remart A6 gl gride aft
afedt w1 FObR ey wet R S
iy afRaie fda IR 1R 3f T

. . 2+4=6
Describe the formation of Newton’s
ring with a neat -diagram. Derive an
expression for the radius of a Newton’s
ring. ,
937 REe TR WREA WEEA |
AR e I AR NI orYe @
e R e T I SR 3+3=6
Discuss Fraunhoffer’s diffraction at
a single slit. Describe the intensity
distribution showing that the intensity

of the maxima decreases with order
number.

G5l e SRNAS R wef-+ifinie wo
fofrs FRT 4R, afa =1 ogedt @ =d-
W%mmwwmw\sm

sy | 3+3=6

Describe how half-period zones are
constructed on a plane wave front.
Show that the area of a half-period zone
is independent of the order number of
the zone.
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(g T IF QAE? =PI W PR @A
ofRe bR AR AR BR TS
N AR? TS B R 1 o oo
7 AW=F? 2+1+3=6
What is a hologram? What are the '
differences between an image formed
by holography and a normal 1mage?
‘What are the basic steps involved in
~ holography?

4, wmﬁm@m@)  4x2=8

Write short notes on_(any two)

(a) ST SIOR AR AR
Energy transport by longitudinal waves

(b) GFOR R
Melde’s experiment

(c) o WA Tl o ARTTT I
Explanation of reflection of light from
Huygens principle -

2023 361 Frmly AR 20 TR wfeRe g
Additional questions, 20 marks for 2023 Batch

e R Tl
Answer the following queshons :
5. 002 . RER, 110 J&f F~FARFTS, 330 ﬁ/i
SARTACIT x-Frs o1fs ¥t St B ARF 2ifodt
9| 2
Find the equation of a wave travelling along

positive x-direction having amplitude 0-02 m,
frequency 110 Hz and speed 330 m/s.
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‘2R ' R, site =R Rt 2

_Describe the termn ‘Haidinger’s ﬁ'ingés’.

WWW?WWWW?@W
mewwmm%ﬂﬁw
el 9 (S @ o @IS AR
W’IWW*IP‘E‘E‘NW’HWWI

s - 142+3=6

What are beats? Discuss the superposition of

" two collinear harmonic oscillations differing

9'

slightly in frequency.-Show that the number
of beats produced per second is equal to the
difference of their frequencies.

@ e @&, sPF I w1 @vER
fa-Rreor sre R o s@e Sor swet o
fda IR =R, ot = | 2+4=6
Describe a Fresnel’s biprism briefly. Explain
how wavelength of an unknown source be
determined with the help of a Fresnel’s
biprism.r

W' Wl ARTETS @R B ARG gt }|W 4

Write a note on Stokes treatment of phase
change on reflection.
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