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The figures in the margin indicate full marks for the questions
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1. Choose the correct options from the following : 1x4=4
et AT =9 o Seah! AifE Sfeeat ¢

a) In a Lissajous figure, if the frequency ratio is 1:1 and phase
difference is 90° with equal amplitudes, the patternisa

=g s, T iR el 1:1 70t 21y 900 R
M =, (SrewifRmi g |

i) Straight line (&1 I1)

ii) Circle (3€)

iii) Ellipse (8*]@)

iv) Parabola (*I519@)

b) is the main restoring force for creating ripple waves on
the water surface.

AT B CRAGEFAC (R o 7w i 7 |
i) Gravity (J147149)
i1) Surface tension (ﬁ'@%ﬂ)
iii) Viscosity (3igrer)
iv) Air pressure (I1Z14)
¢) Which is NOT a basic element of an ideal laser ?

(PG S (TS 61 TR Soiivia 72y ?
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i) Active medium (Af&3 Tg)

ii) Pumping source (#iif®ig B7)

iii) Optical resonator (SHTHARPR SIIT<)
iv) Beam splitter (3 )

d) For an optical fibre to guide light by total internal reflection,
the refractive index of the core (n,) and cladding (n,) must
satisfy which of the relation ?

T4 el 2ifoTea gl (olisq “Hf%e TR Bt il
IR AR, 33 (n,) W G (n,) T ARSI w1 D]

51 g8 B = 2
i) m<n,
i) n, =n,
iil) n, > n,
v) either 7, =0 or n, = 0@ 7, = 0 s n,=0)
2. Answer the following questions : 2x3=6
O il e Ged fran ¢

a) Why is spontaneous emission not suitable for laser action ?
mwmmwwéﬁsﬁnﬁw@mm ?

b) Why was Laplace's correction necessary to Newton's formula?
Explain.

ﬁﬁmﬂ@@ﬁ%ﬁiﬂ@%ﬂm‘ﬂﬂ% ? G |
¢) The equation of a plane progressive wave is

»=0.05sin(2002 ~47x), where »(x,t) and x are in cm, and
tis in s. Calculate the wave velocity of the wave,

01 s 2ot wagef STl »=0.05sin(2007 - 47x),
T y(x,) W% x G (cm) W t o (5) @ (ST (0T, |
ORI RN} Fefy a1 |

FYUG/Sem-4/PY-MN| 2 Contd.



e TN e S

Answer any three from the following questions : 5x3=15

weTe fRAl SR 21 etz fofabR Ses i 8

a) Why ultrasonic waves are used for underwater navigation and
ranging ? Explain the working principle of SONAR for
determining the depth of a sea. 1Va+3%=5
ST ST i eIl i 1 (SR AR SEgRiRe ©=ksl o0
IR T 2 IR oS e el fee s IR S

[ =
b) What is the phenomenon of resonance in forced oscillations ?
What is sharpness of resonance ? On what factors does it

depend ? 1#143=5
AL (IS SRS ARG 2 SIS STFol FIF (U 2
3 3 & Fleriges eoRs Mo o1 2

¢) Distinguish (any two points) between a step-index and a
graded-index (GRIN) fibre. What is attenuation in an optical
fibre? The attenuation of an optical fibre is 0.5 dB/km. If 1
mW of power is launched into a 10 km length of this fibre,
what is the output power ? 2+1+2=5
(BA-ZICH T (ATTG-2A(GH FIRT NS T 761 A1y
foral | il iR Flad I @E 2 6 AT TR
H< 0.5 dB/km | I 1 mW e (+11Z3 9% Fi2AT 10 km
AR TSI (24394 41 2, (00 oo el [P 29 2

d) Derive an expression of velocity of a transverse wave in a
string. What are the factors on which it depends ?  4+1=5
51 S® LT <GB1 S TR @ eer A Rfa v 1R R
IS 8RS WS 2

e) Define particle velocity and wave velocity of a plane
progressive wave. Establish a relation between them. 2+3=5

@G5t STeE 2sifSAle TR TS WF TIHIRER g |
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f) Explain how Lissajous figure can be used to determine an
unknown frequency and phase difference.
forIgpa bd (FTR IOl SIS T S 7! ﬁtaﬁqﬁcﬁaﬁa’m
R IR 2R, T A |

4, Answer any two from the following questions : 10x2=20
fRffie exarRa #[1 Reeicr ghe Oea i o
a) i) Explain the term 'population inversion' with a simple diagram
showing energy levels. 3
“fewa (M3l b 719E B FRITS Gt Rer ==o! i
Bl

ii) Draw a neat diagram of a He-Ne laser showing its various
energy-level components. Explain the working principle of the
lasing acion with the necessary diagram of the He-Ne laser.

2+243=7

9B He-Ne (eTeiiss Rfen Ssimim (el @61 «ifi%ie g wices

3 | He-Ne (<7e71<1 M3 g@iemi *ews oy wawe oam
fepi wRAaIRT TS 3yt 3= 1

b) i) Derive an expression for the total energy of a particle executing

simple harmonic motion (SHM). Show that it is proportional
to the square of its amplitude. 4+2=6
R #RIGE SIS o1 <51 BT el 9 =I5 A e IR Ry
T4 | (Y8 X 2 R 29 sTwigsifes | |
ii) Show that the amplitude of damped oscillations decreases -1
exponentially with time. 4 }

(7983 @ Bie (11e= [RE1s SR (10 S [WeIw 2 +11 |

c) i) Whatare the requirements of good acoustics for an auditorium? f

Define reverberation time. 2+1=3 | |
B! TSl i RiNows A B B eleTire! =g 2 Af SR | |
R A o o

!
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d) i) The velocity of sound in air at 0°C s 332 mys. Calculate the
velocity at 200C. 2

0°c © IR =T @t 332 m/s 20°C & (st RREIE ) i
ii) Define Numerica] Aperture (NA) of an optical fibre, Derive

calculate the acceptance angle, 1%+114=3

Wl e Pty g ASTAE 1.50 | e Aol
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