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PHYSICS — GENERAL
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(Waves and Optics)

Full Marks : 50

Candidates are required to give their answers in their own words
as far as practicable.

F Fand -
AEARS FIS e A ]

(T-CFVCAT “Nblo 2THT TEI WIE 2 %@

() @ =g A& wie |

(x) =T T TG AR e 3+ 12x = 0 0 €% oifeq AR F92 (f 6 x NG R T
© Fge T =) |

(o) 20 dB === gaAIE 80 dB =% Tl &1 CIg ?

(]) =TT SIgel € AT T 76 el A9y @

(&) TR Aife [Rge et

(5) forem 3E @ (bR AR w0 7o 24 2L 1 R

(®) < (B9 T 6000 A STAWCHH AT 22T AL WoATS (< &y 30° RT=4 <G | (a4
25 GIFoRoItE (R R T2

(T~ (I BIRTo ATE el wie |

G TR, ATS FEE TG (RICAICRS SO Iy 28! T OIF AN SRl Q78 O (9] TN

=T RIS | S+E+9

(%) =T B 31 TR Fode TaTaR AReTRuer i fRefy st

(x) @& GIIRER OIE T7AIE T4 360 Hz | 37 ©sd 7 feed @ T vreed 90 @ O OItss A%
=T Z(J? ©eg

(z) TR g fom wel e Tom fRrerage 16 eeifl 7 CTeleife (I <EeeIs ©oTa oiwie e e
21 ZTE FEBE ATEAITS FLRITSIE TAJERR | (P @ W3z 92 5ifS (W) e € () A RRS
= ?

() IR T4 7 S A9 x = a cos o + b sin of, (N8 @ TN F FITATETS TS 2R | THTRI
Eﬂ% hla 2[4 ﬁcﬁ S| (S+>+>)+(‘\&+‘§)

Please Turn Over



y cOLLEVE
ALIDHAR G\RL\S{ C o
MUR LIBRARY - o
WA (o
g ¥ A \
X(4th Sm.)-Physics-G/GE/CC-4)/CBCS
(2019-20 & 2018-19 Syliabus) ( 2 )

@l

vl

al

) @:—aaﬁﬁwﬁzﬁﬁmq@aﬁmmmewﬁﬁmmm@% 2ol Tl
() Te-aq Farafe =S @iy goa A T 0.4 cm| TS ST S 5890 A 20,
@RS (AT Sm TATT T #A7E 973 BT TR 67 FO T2

(o) 7% IeRefR o eweed @ME @Al

LR+

@) T @IRE FTRER TR A% Srel 15T Tg [ T | SOl SI7 59 € o[ {3 =i
AT > |

([) 500 nm SFTH W FAIBA SHETIT GF0 9GS @nﬁm@ﬁamﬁmﬁm/moz mm | @
20cmWmﬁﬁﬁ%aﬁ@wmwwmmmmwwﬁammmm
w6 vaw R wug @RS 1y e s (8+0)+9

(F) WA iR-93 & {7 saFe @ 2

(R) TES ATl IE0° < @R 2

(7)) 4 T ST (AT AoeETS S oot Cafies SRes Sz AT | <ETes 2SI 1.309
T SR WS (@l el s

() crare @ TeEr o e 7R A /<A @GR = 7, S A@wre WS +3HOHO

[English Version]
The figures in the margin indicate full marks.

. Answer any five questions : 2x5

(a) Define the term ‘Bel’.

(b) The equation of SHM of a particle is 3/+12x = 0. Find its time period. (fand x are the acceleration
and displacement of the particle respectively.)

(c) Among 80 dB and 20 dB of sound level, which one is more intense?

(d) Mention two important differences between loudness and intensity of sound.

(e) Explain Huygen'’s principle. '

(f) Explain two important differences between prism spectra and grating spectra.

(g) Fora llight of vtravelength 6000 A, 1_he anglé of dlf fraction through a grating corresponding to first
order is 30°. Find the number of lines per cm.

Answer any four questions.

Write down the equation of motion of a damped, forced simple harmonic oscillator and solve it. Hence
derive the condition for velocity resonance. 24543
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. (a) Find the expression of velocity of transverse waves developed in a stretched string.

(b) The frequency of a sonometer wire is 360 Hz. If the length of the wire is doubled and the tension

. (a)

(b)

. (a)

(b)

(c)
. (a)

(b)

- (a)
(b)
(c)

(d)

is increased four times, how will the frequency of the wire change? 6+4

Two mutually perpendicular SHM with same time period but with different amplitudes and phases
act simultaneously on a particle. Prove that the resultant motion of the particle is in general
elliptical. Under what conditions will the motion be (i) circular, (ii) straight line?

The displacement of a particle at time ‘£’ is x = a coswf + bsinot. Prove that the motion is simple
harmonic and find its amplitude. (4+1+1)+H2+2)

Derive the expressions of maximum and minimum intensities produced in the interference pattern
of Young’s double-slit experiment.

In Young’s double slit experiment, if the distance between the slits be 0.4 cm then find the width

of interference fringe produced on the screen kept at 5 m distance apart. Wevelength of incident
radiation is 5890 A.

Mention two important properties of the produced fringes. 6+2+2

Find the expression for the intensity produced in Fraunhofer diffraction pattern due to a single slit.
Discuss the conditions for maxima and minima.

A parallel beam of light of wavelength 500 nm is incident normally on a narrow slit of width
0.2 mm. The Fraunhofer diffraction is observed on a screen which is placed at the focal plane of

a convex lens having focal length of 20 cm. Calculate the approximate linear distance between first
two maxima. (4+3)+3

Why is the central spot in Newton’s ring dark?

What is meant by optical activity?

Light reflected from a smooth ice surface gets completely linearly polarised. If the refractive index
(r.i.) of the ice is 1.309, find the angle of incidence.

Show that in the phenomenon of interference, energy is neither created, n

or destroyed, but it is
conserved.

2+24+3+3
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