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1 (Sem-3) PHY
2024

PHYSICS

Paper : PHY0300104
( Waves and Optics )
Full Marks : 45
Time : Two hoﬁrs
The figures in the mafgin indicate

full marks for the questions.

Answer the following questions : 1x5=5
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(a) hat is' the phase change when a
transverse wave is reflected from a fixed

end ?
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(b) What is the kind of source of light for
" spherical wavefront?
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(c) For which kind of differential equation °
\j‘perposition principle holds ? g
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((Z)/Deﬁne Coherent source of light.
e BT R foal |
() Which type of wave shows property of
polarization?
| (ST (R SR RIES T (TYAIR?
2. Answer any five of the following
questions : 2%x5=10

(a) Draw the resultant Lissajous figure by
graphical method for phase difference
n/2 and frequency ratio 1.
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(b) For a simple harmonic wave, find the
relation between wave velocity and
particle velocity.
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(Cl/éalculate the velocity of sound at 27°C.
Velocity of sound at 0°C is 332 m/s.
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27°C © %] (39 [F 37| 0°C © *F71 (9
332 m/s

(d) Define constructive and destructive

/hterference.
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istinguish between Fresnel and
Fraunhofer class of diffraction.
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Calculate the number of lines per cm
of diffraction grating which produces
the first order. Spectrum of light of
wavelength 5890 A at an angle 30°.

oen (b @@ 30° (@IS 5890 A
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How does unpolariSed light become
plane polarized when reflected from a
surface ?
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(h) Describe Huygen'’s theory of double

‘(‘

refraction.
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() What is the difference between’
\_¢ransverse and longitudinal modes of
vibration in Melde’s experiment ?
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() For the following simple harmonic wave,
find the group velocity : |
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y; = 3 sin (9t - 8x)

Yo = 3 sin (St - 4x)

3. Answer any four of the following
questions : S5Sx4=20
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(a) Show that the number of beats per sec
is the difference of frequencies.
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Mlﬂd the relation between group velocity

and phase velocity. How it is related to
dispersion ?
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(c) Find the velocity of transverse vibration
(- of a stretched string.
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(d) Write the Huygen’s principle and prove
the law of reflection from it.
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(e) Two slits 2 mm apart are illuminated
by a parallel beam of light from a single
source and produces interference on a
screen at a distance 1.5 m from slit. If
the distance of 10th bright fringe from
the axis is 4°'42 mm, what is the
wavelength of light used ?

751 fog™ e 799 2 mm S LAE B! W
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Find the area and radius of nth Fresnel
half-period zone.
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(g) Describe about production and a-nalysis'
| of elliptically polarized light.
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(h) In-Newton’s ring derive expression for
“~—"the radius of the nth order bright ring.

Ao wgde n-oy Sege wigda M
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U’SWer any one of following questions :
10
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(@) (i) Find the equation of Lissajous
figure of two simple harmonic
motion of same frequency. At what
phase difference Lissajous figure
is a circle. 4+1=5
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(i) Find the Newton’s formula for
velocity of sound. Write about
Laplace’s correction of it. 2+3=5
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(b) Compare between progressive and
stationary wave. Describe how node and
antinode are produced for standing
wave in streched string. 2+8=10
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(c) Write notes on : 5+5=10
(oIl ferall ¢ |
(i) Zone plate
T PR
(i) Michelson Interferometer
PSR TAESR NS I
d) @ Expiain the interference
phenomenon for thin film. S
S{foe BN (FS T Ao el
41|

(i) Derive an expression for resolving
‘power of a plane diffraction

grating. S
ANeH GoaG(e (82 QW f[revd
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