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The figures in the margin indicate full marks
for the questions.

1. ¥ oG IfE Sferear : 1x6=6

Choose the correct answer :

(@ I B oA RO A WF G I
TR G IR TICS I R I, (B
oG SRR e Ream 247
When two waves of equal amplitude A
and the same frequency interfere in

same phase, what is the amplitude of
the resultant wave?

i) O (i) A
(iii) J2A (iv) 2A
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(2)

(b)) ____ T IR I of3 oy

is the evidence of the arti
nature of light." ' particle

(i) &G / Interference

(i) efSTT | Reflection

(iti) IS [ Polarization

(iv) SRS | Diffraction |

() CIFIRFR SR (FAS, SO [l {3 OILe
R @R Res =2

In spherical waves, how does the
amplitude vary with distance from the
source?

(i) 2 P 2 A

It remains constant
. 1
(i) 2 = ottt 2p1 iy

r2

|
It decreases as i “
(iii) 3 r3 TS . Ay |

It increases with r |

(iu)?-rl-ﬁmvtmm '

1
It decreases as — j
r :
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( 3)

(d) eI fa-Rg R, Hw@frs «ft @y

In Young’s double-slit experiment, the
observed fringe width

(i) N SR ¢oS fdy e
does not depend upon wavelength
of light

(i) Ra ¥ opfy AR TR e A&
a3
does not depend upon the distance

between slit and screen

(i) ! Rwe AR TR ¢S S TR
does not depend upon the distance
between the slits

(iv) S QoIS =X
None of the above

(e) €Bl G R “1t wvifse wie Afswlers wasm
qEq 7= A T

The phase difference between incident
and reflected waves at a rigid boundary
is

(i) O
(i) n

(iii) g
(iv) 2=
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(N Feome TRR TS Y ARG T

In Newton’s rings experiment, the
central fringe is

(i) THEIRT
dark
(i) =g
bright
(i) I8
coloured

(iv) SR IS TF
None of the above

2. SR AP O 2x6=12

Answer the following questions :

(a) I @ <F Rogepadn swat, omt oryeat |

Show that light is an electromagnetic
wave.

(b) TOFRI AW frat

State the Huygens’ principle.

(c) AR AF TG ST Ny forar |
Differentiate between interference and
diffraction.
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3.

d

(e)

(a)

26P/1050

( 5

wmm@wmm«ﬁaﬁzm
T SIS T PR iR 7} =,
o & R e 32

In the superposition of N collinear
harmonic oscillations with equal phase

. 2n
difference, if the phase difference is —,
what is the resultant amplitude?

TF AT B =, JY F AF TR
T R T IR SIRFRISE 41

Explain the formation of beats, and list
the factors that determine the beat
frequency.

400 Hz F=lk$T bl SR9 800 m/s (FTIF
s;tr‘s IR g | 7 G5 BT T R A
7 3 om R PR Ao w{g e

A wave of frequency 400 Hz is travelling

with a velocity 800 m/s. How far are
two points situated whose displacement

differs in phase by %?

R o320l WIF S Saer TIER A ot

B ownere WMo 5 qem e 77 2+2=4

Distingish between a standing wave
and a progressive wave. Why is there
no net transfer of energy in a standing
wave?
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(b) &'F (6 (zone plate)T TS Twat G pEt
1

Compare zone plate with convex lens.

(7))

=3l | Or

Lm«aﬁrﬂgaﬁwwmcﬁ‘l{imﬂm
T’ QR g PR R weilRe IR

i Sfeneat |
4. (a) FPTE B (coherent source)d @ Fmt| (normal modes)3 A on for the natural
TG BeH MW V&S AL Derive the general expression for nat
\. ke ™ AL frequencies (normal modes) of longitudinal
142=3 standing waves in an air column of length L,
Define a coherent source. Discuss two closed at one end and open at the other.
methods of producing coherent sources.
(b) SRER il ﬁmno fo-Ra s iy o ot en B i - 5x2=10
(double-slit diffraction pattern)s “Frege ’ . stions :
& (missing order)I véH! AiEs! T 1+2=3 Answer any two of the following que :
Define diffraction. Discuss the condition E % JEPR @ (circular
for missing order in the double-slit | fa) i@l @ ) @A S
i ; | aperture)d FAZ TN FITETS
diffraction pattern. P 5
] oiftx IS B T IR AT ST T A |
S. WY T @A GO SRS Teotd QR Ty SR | Show that in Fraunhofer diffraction at
AN T a circular aperture the radius of the
2y _ 1%y central bright fringe decreases with the
ax? o2 o2 increase in diameter of the aperture.
?. T ) ». . -
VO e=\5 (T 5 &% p 3'o1 Srawrers e (b) GTE PATONA IS SR e ey
TY) | © Bfreat | TR o[ B AR 4@ SIITER TR
Prove that the wave equation for a trans- & 2Zd T (rate of flow of energy)d
verse wave in a string is given by AR Al T 4+1=5
%y _ 1% Derive the expression for the energy of
ax? o2 o2 a transversely vibrating string. Hence
obtain the expression for the rate of
T . flow of energy along the stretched
where ¢ = J: (T being tension and p being string.
the linear density of the string).
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( 8)

(c) ™ T @b “qwe I|ge ToR
T SR 4 =60x105cm W
Ay=45x10°cm Refe 371 ol orE @
hﬁwmammwwmmm
QA (n+ 1) FFIH TR OTe Afy T1 |
‘Iﬁw*‘féﬂwmégocmq,mm
N SHPI FWEH o Ry w1

A.Newton’s rings arrangement is used
with a source emitting two wavelengths
A1 =60 10 cm and A, = 4-5 x 105 ¢
and it is found that the nth dark ring
cl.ue to A, coincide with (n+ 1)th dark
ring due to A,. If the radius of Curvature
of the curved surface is 90 cm, then find

(9)

N1%3r | Or

9 WEPR ofed BI (optical thin film)®
#f$IR® I (transmitted rays)3I IR Ewox
(maxima) W% fA¥®Y (minima) oW HERR
Tioreal| T “rew wIWE M G WS |,
(S8 W+ & (fringe pattern)d R of¥aéa

7'37? 5+1=6

Find the condition for maxima and minima
formation due to transmitted rays in an
optical thin film. If white light is incident on
the thin film, then what will be the change
in its fringe pattern?

the diameter of the nth dark ring of A,. 8. o R @I PR 8RS 5 Gt ot 4x2=8
Write short notes on any two of the following :
7. IR ANAD .
ferometer)s ’qﬁ? 17 (Michelson's inter- (a) FrRIg3 foq
y .
; ‘“B’FR (localiz -
:?; m R | TR q:dmf;nges)ﬁ Lissajous figures
QI SRR sl ,
et T W"ﬁﬂj e (b) & b
4+)=
Discu . Zone plate
. $s the formation of localized fringes
In  Michelson’s interferometer. Find the (c) RSN sfrey 2l afeafie kol
expression for difference in
wavelen : . : :
.between two spectral lines using Michelsoit:l; Eaﬂy historical period of Indian mathe-
interferometer. matics
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9. (@

(b)

(c)

26P/1050

TF FERT W RER vyt E g

N 4P Wpt o e e s (ZSHM)?i
e e frrg'y fg (Lissajous figure)¥
TS @Rl 732

What would be the shape of Lissajous

figures formed from two perpendicular
SHMs having the same frequency and

amplitude with a phase difference of Zs

2
@37 oo aftes 2% olsRes 6000
OF @RI SR AIF R 4% 15 cm. A9 @y
(first order)3 (Fgs ifbesa Rgownsy FTo!
(resolving power) S 341

A diffraction grating has 6000 lines
Per cm over a width of 15 ¢, Calculate
its resolving pPower in the first order,

1-3 AfSRNTT g3 sty SIIT (thin film)
TE W W@ AR 500 nm SR
CIRT BT s (constructive
interference)d AW Wik T Y 3
Q4 R 23 MR (71 Wioreer CFqe) 2

A thin film of refractive index 1-3 g
surrounded by air. Calculate the

minimum thickness of the film needeq
for constructive interference of light

with wavelength 500 nm (at normal
incidence).
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10. (q)

(b)
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(11 )

AoB m AW M o T
iAol I

Discuss the formation of fringes in
Newton’s rings experiment.

&5l cait @ (open pipe)d foov® wTg
fr wRoR S IR R W cs‘rrl%as.
G  OIF  ARENA (harmonics)d
erepiaifi Sferaat | o

Explain the formation of longitudinal

i i ipe. Derive
standing waves In an open p
the expressions for the fundamental

frequency and harmonics.
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