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Choose the correct answer :
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The number of beats per second
produced due to the superposition of
two collinear simple harmonic motions
having frequencies n;, and n, will be
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The Lissajous figure resulting from the
superposition of two sixﬂplé harmonic
motions at right angles to each other is
a parabola. The frequency of the two
SHMs are in the ratio ‘

i) 1:1

i 1:2

(iii) 2 : 3

(iv) SI oIS T/

| None of the above

F( Continued )

(c)

(d)
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Intensity of waves is proportional to
which of the following quantities?

(i) Risg 3 ,
Square of the amplitude
(i), T 3o ,
Square of the frequency
(ii)) NYIF T
Density of the medium
(iv) S TIERF -
All of the above

GTOR NIy TYTS [ (TG g F4
?

Melde’s experiment is used to study
which of the following?

(i) TR SIS SR B
Progressive wave in a string

(ii) O TS e TR
Stationary waves in a string

(iii) IS TS SR .

Longitudinal waves in air

(iv) RS @Bis =@
None of the above
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‘Which of the following facts is/are
correct about a wavefront?
(i) S AR AT IS T A R
e dfefiitg I@ -

A wavefront represents locus of
points vibrating in the same phase

(=5 v Fd PR frrs omiRe 7w
~—A wavefront does not propagate in
the backward direction

(i) S*1R3 Tl

Both of the above

(iv) /R @bie T .
None of the above
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If A, and A, be the area of the first
and second half-period zones, then

@) A>A
@) A <A
(i) A =4,
(iv) A F A, THR FGE o =8 -

A, and A, are independent of
each other

( Continued )
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Answer brieﬂy :

(a) 9B NCIS ¥ AFOINSS G sFdEn «HR

(b)

P25/1457

TR R

y=107% sin (100: + 20x+§)

T T G (Y, TR x WE yI T

fibr1 7 R, =5, F=mIET wIE o
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The displacement of a particle executing
simple harmonic motion in- a medium
can be expressed as

y= 107 sin (IOOt +20x +£~)

where tis in second, and x and y are in
meter. Find amplitude, speed, frequency
and wavelength of the motion.

OF FORT OF — W’ﬂ@ﬁi’ﬁ’ﬁ"’ﬁ
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Two simple harmonic motions having

same frequency and % phase difference

simultaneously act on a particle at right
angles to each other. Draw the resulting
path of the particle using graphical
method.

2x6=12
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Distinguish between plane wave and
spherical wave.

SfEE AEEe! TEOE I F4 |

—plain the term ‘temporal coherence’.

ey B-fBu RAiwre @@l SwE A S9
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In Young’s double-slit experiment, the
third order maxima is obtained at a
distance of 8 mm from the central
maxima. If the screen is at a distance of
2 m from the slits and the wavelength
of light used is 500nm, find the
separation between the slits.

TGS IIRT] BfFCaE ©GF OIS Sl
el

Discuss the significance of Kirchhoff’s
integral theorem in diffraction.

( Continued )

3. R il bR es frt 6x5=30
Answer any five :
@ P 4 o GOER AR M SR

TR Seredt | yea @ B AR Rl
O qUET® B9 Ble (2%

Ik
v=,[—
m
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Derive the differential equation of
motion for a vibrating string. Hence
show that the velocity of wave in a
stretched string is given by

T
V==
m

where T is the tension and m is the
mass per unit length of the string.

(b) TE TF QA TR (S #1f2e1) RIS T
@A TG R/ AT SCEs 4l | S
@ Il AR G T AR Qe Tl I

@R FERRE I A4 Yo e PRI
7 | 2+2+2=6
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Discuss the harmonics in closed-end

organ pipes and open-end organ pipes.

Show that for same length of the organ

pipe, the fundamental frequency in the
case of an open-end organ pipe is
double the fundamental frequency of a
closed-end organ pipe.

BT 411 (2IFS) O GO Cars sl SRR

T4 Sferear |

Obtain the solution of the wave equation
for the case of a plucked string,

3 o 2Re g afvrhre eirmm
e weda oibw e 3 =M Az
IS5 ted 1R g colrga Ay 3ot
CIRY 921 34 W, a7 DGR . &F 232
mwﬁmwwmﬂmw@
AP IR I AT I RAT TFIR
MEFHR I FE 0206RK @
048 ®.f. =, WIF IRT T4 Co TS
FIRFT Sfw e 81 . =W, IR

CIIRIT Ssftmef Sfereat | 3+1+2=6
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Using a neat diagram, explain the
formation of Newton'’s rings by reflected
monochromatic light. What will be the
color of the central fringe if the
experiment is illuminated by white
light? In a Newton’s ring experiment
illuminated by monochromatic light,
the diameter of the 5th and 15th dark
rings are 020cm and 048cm
respectively. If the radius of curvature
of the planoconvex lens is 81 cm, find
the wavelength of light used.

T AF WINE 99W PR PR R
T T @S @ oAGA IR 9IS
Sl uepHzd IrTd TSl TRYPHA

AT TS | 2ies0

Describe the construction of positive
and negative zone plates. Show that the
radius of the half-period zones in a
zone plate is proportional to the square
root of the natural numbers.

2o - Ao e «Afbe SR I
ol S T | SR AR 7% IR
o Ry A B FEE ey R-fw
IS PRTS BT TSI Y7 wlter 207 ¥4
T F PIRTS OOF [l oM 7Y 787 I
2a | AT @ o p T, T o Sfedl

3+2+1=6
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Discuss. the intensity distribution of
diffraction pattern in Young’s double-
slit experiment. Explain the missing
orders in the diffraction pattern. In a
certain Young’s double-slit experiment,
the separation between the coherent

. —-sources is halved and the distance of
— —=he screen from the coherent sources is

4. o1 Gt Bt (R oot FofGn) @ - 4x3=12

doubled. If the original fringe width was-
B, find the new fringe width.

Write short notes on (any three) :

(a)

(v)

(g

(d

P25/1487

OF TR, AIF SV W i ARE
N 595 o Qi
Superposition of N simple harmonic
motions having same frequency and
constant successive phase difference

Formation of fringes in Lloyd’s mirror

TRCFIE TRANT TG

Michelson interferometer

TP S

Principle of holography

(11 )
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Additional 20 marks for 2023 Batch
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Answer the following questions :

@)

(b)

(@

(e)

P25/1457
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State one use of Lissajous figures.

HRPIIRT IPRTS BT I Pt AR A
frat 1 ‘ |

Name two methods of obtaining

coherent sources in the laboratory.

PR WS JaR IR TR SR
ferfer R ot =

Explain the construction of a spherical

wavefront using Huygens’ principle.

GO AR T GO R AR TS
Ay forati

- Differentiate between holography and a

conventional photograph.

oRY WIS O SR @R AR
foreat | TR At 3 SR @9 M G

=t

bt SRreatl 4+2=6

Obtain an expression for the velocity of
a longitudinal wave in a gaseous
medium. From it, deduce Newton’s
formula for velocity of sound waves.
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Mention two differences between
Fresnel and Fraunhofer diffraction.
Give one example of each type. Explain
the diffraction pattern achieved by a
diffraction grating.
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