Total number of printed pages—11
63(FY) SEM-4/MIN/PHYMIN2024
2025

PHYSICS /o/ . X,
(Minor) ‘, f~ ! l >
Paper : PHYMINQO\':'Z{{-’ N
(Waves and Optics) . >
Full Marks : 50
Pass Marks : 20

Time : Two hours

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

1. Choose the correct answer : 1x5=5
w7 Teco! e Sferedt 3

(a) When two displacements represented
by y,= a sin ot and y,= b cos wt are

superimposed, the resultant motion
is—
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(i) Simple harmonic with amplitude,
a/b
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() Simple harmonic with amplitude,
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(u1) Simple harmonic with amplitude,
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The acceleration of a particle executing
S.H.M. is given by —#%x. The time period
of the particle is—

(a+b)
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(iv) It is a linear motion (i) 3s
G 7 @RT S (iii) ns
(b) In a standing wave, the distance L2
between two successive nodes is— () 3
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(d) Which of the following is not ap

(e)
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example of interference ?
R R0 TIGEIR Srrae T —
(i) Lloyd’s mirror
TR Wi
(i) Newton’s rings
e =g f
(i) Young’s double slit
eq 7 o
(iv) Nicol Prism

et ooy

Which‘of the following is essential for
observing diffraction ?

R AR A oo (PICHT iR 2
() A narrow slit

Bl % oy

2.
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(i) Two coherent sources
705! ATG TeA

(iii) A screen
&5t oft

(iv) White light

BRIN&IES

Answer any five of the following questions :

2x5=10

fefeis frsar sistr e Oes fr

(@)

(b)

What are Lissajous Figures ? What are
the factors on which shape of Lissajous
figures depend ? 1+1=2

forgrerg wiple 2 GRS I GAICN ston 5 13
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What is the speed of transverse wave
in a string of length one metre and
mass 0.6 kg under a tension of 1000
Newton ? )
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Two simple harmonic vibrations of the
same period, having equal frequencies
but different amplitude is acting at right
angles to each other. Write the
expression for resultant vibration
(which 1s an ellipse). When will the
ellipse reduce to a pair of straight

lines ? 1+1=2
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(d) Establish the differential equation of
simple harmonic motion of a particle.
Fo@ R TR e el SReTE T
Z9R 34 |

(e) Differentiate between Fresnel and
Fraunhoffer diffraction.
(o7 U% TG GRS e 214y ol |
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() Whatis polarization by reflection ? State
Brewsters law. 1+1=2

oo @ TS R G R |

(g9 How can you produce circularly
polarized light from unpolarized light ?

SPTRES (A1Z3T 2R (T Q@ﬂ. o AAO0w
(oizd el IR AR?

3. Answer the following questions : (any five)

5x5=25

frfRe e Bad i (R Sioo)

(@) Show how superposition of two collinear
harmonic oscillations of different
frequencies lead to formation of beats.

Rfom TR 1 GIEAN ANgE (e
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(b) Analyse a square wave with the help of
Fourier’s theorem.

RO Toisita RS o 3o waeet v
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(c) Which are the possible normal modes ﬂgﬂ@@@ﬁ?g@mﬂmmﬁwm@ AP
 of vibration of stretched string clamped 2 3R afRg ASHFIS
. m kﬂm ﬂoy{@; @Qﬂa ﬁ(,ﬂ |Gi;1 ¢ 8
at both ends ? What are phase velocity : \ s s
and group velocity of a wave ? Mention @ Tege 01 #9l ¢ [RIGIBEERAE '
one difference between a plane wave S oral ol oret | I I (AR
and a spherical wave. 2+2+1=5 Gege o1~
° E—aomi/l ¢ooo A @, W ﬁgg
7T RS OifF @ O UK FiRT Aoy b g et |
FORE (R (FIAER? SR GBR el ol 300 (i, (ST P! o S
T (6T @ 52 ed w1 Wi it Write a short note on construction and
TR AT BT A B 7 working of Michelson’s interferometer.
(d) What is a wavefront? Mention two _ ottt
characteristics of a wavefront. Explain NB(FTZ TACIATT fsfiq = Y
Huygens principles of construction of Gt ot
wavefront with neat sketch. 1+2+2=5 @v1Ts <0l B
TR e SR 707 @R Srm | (g9 What is a zone plate ? Show that a z:l—ise
TR fefiom giEreer TS AN Bax e plate can act like a convex lens. 1+4=
1 T4 | 5
i} o7 FI e YT (T o Y iR T
(e) What are coherent sources ? Why do
we need a coherent source for sustained TR W I R AT
interference pattern ? In Young’s double . : -
slit experiment the second order (h) With proper theory explalr% the 11j1ten51ty
maximum is found at a distance of 5 distribution pattern for diffraction due
mm from the central maximum. If to a single slit.
wavelength of the light used is 5000 A, .
and the distance of the screen from g G SIFol I
. i3 ©GE ol AR =
the slits is 200 cm, then find the
distance between the two slits. =T A
1+1+3=5
Contd.
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4 Answer any one of (@) and (b) : 10x1=1Q
(a) S (b)3 Rl @Biq Oeq i ¢

(@) (i) State and derive Sabine’s law of

time of reverberation. 5
QR SEel 3T eh! Srme ) Wi
Toisiwe 39 |

(W) Explain how nodes and anti-nodes
are produced when transverse
wave travels on a stretched string.

5
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(b) (i) Explain mathematically how
interference due to reflected light
results in colours in thin films. 5
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In Newton’s ring arrangcm;ptg,
obtain the expression for ra m%
of nth order bright ring.
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