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The figures in the margin indicate full marks
for the questions
1. W% Se30or AR Sfefen : 1x8=8

Choose the correct answer :

(a) GF RBI A IF T o 7T “N1¥FRS N Bl 54
sRfige o7 o/@ e 27
The amplitude of the resultant of

N-simple harmonic motions, each of
amplitude A having a successive phase

difference ¢ is
As1n(9) A Sin(_NEJ
@ —— A2/ s et O 2
sin( 9)
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sin( N 9)
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(b) =R REF I 7 $41 =, (903 X9 AR
EERICL LI

If the amplitude of a sound wave is

doubled, then the intensity of the sound
increases by a factor

1) 2
(i) 9
(iii) 4

(iv) 6

(c) =NADI Yo *H9 Q@9 9o oAf & |

Laplace proposed that the propagation of
sound in air is an

(i) et

isothermal process
({i) TEOAY

adiabatic process
(iii) STHOIAE

isobaric process
(iv) TSI

isochoric process
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(d) fEHaT =1 34
Thickness of Newton’s rings
(i) 3=
is equal in size
(i) FIEA AL
increases with order number
(i) TR IM HC2
decreases with order number
(iv) Y JCC HF OF 4IRS FC
first increases and then decreases

(e) T<I fa-few +rwICH I n efSRNTTE w9t
e bR foeTe 31 =, (o3 by B
If the Young’s double slit experiment is

performed in a liquid of refractive index,
then the fringe width f would

(i) % 01 et =]
change to B
n
(i) g 0 S 27
change to n
(@) mB o >R g
change to nf
(iv) < g

remain the same
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(H wom IR 9N 1 TE I A
The action of a is similar to a zone

plate.
() SReH T
concave lens

(i) TE= &7

convex lens

prism
fiv) SRS I
diffraction grating

(g) <B1 IT W5 TS A (FAT NG R/

A closed organ pipe can produce

(i) =3
odd harmonics

(i) 30

even harmonics

(i) Y4 w1 S AT
both even and odd

(iv) N e @/ M
no harmonics
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(h) fB-few SeRETS
In double-slit diffraction
(i) A ST [
only diffraction occurs
(ii) S STACI WCh
only interference occurs
(i) SRS SF IR JCABIR qCo

both interference and diffraction
occur

(iv) S°R9 918 T

None of the above

2. HYF Teq fra : 2x8=16
Answer briefly :

(@ 002 fiz ¥R, 110 TH IR,
330 fig/czs Sfe@eand x-frre ofe 4 S

GO TN SAfSdT F40 |

Find the equation of a wave travelling
along positive x-direction having
amplitude 0-02 m, frequency 110 Hz and
speed 330 m/s.
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(b) mmmawwws%wwmﬁm
By #% Feesl qwece dfS (IWS 8h
T O W R BO WA W TR
R e A6 (Res TIE=MT WA 4 27|
BY 3RS 9 2

A tuning fork A of frequency 346 Hz
produces 8 beats per second when
sounded with another tuning fork B. On
loading B with a little wax, the number
of beats per second becomes 4. What is
the frequency of B?

©) x-Tooe ofS F91 o YO AN AR 47 |

Derive the differential equation of motion
for a wave travelling in the positive
x-direction.

(d) “=Efcad «fe’ 5ILE I 4 |

Describe briefly the term ‘Haidinger’s
fringes’.

(€) TS WA CHAS T (-7 AB
0 s 2 |

Why is the zero-order fringe dark in case
of a Lloyd’s mirror?
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(f) ﬁ—%@ﬂ?@ﬂﬁ?wmal@q@%?

What is the missing order spectrum in a
double slit diffraction pattern?

(g) @TE-IIEOHF] ﬁw#wh R to

Describe briefly Fresnel-Kirchoff integral
theorem.

(h) *® BIBR @R S°[S B[ Ao 9

What is the effect of pressure on velocity
of sound wave?

Answer any eight :

(@) T I @A ? G 7S offS 1 Y61 S0
AN 1Y AT 3T (TS ST Teiferes
SCAGA] F41 | (r6q (@ elfS (5pee R @
FEFOo Ve (e oS O FANIPY AL

AT | 1+3+2=6

What are beats? Discuss the super-
position of two collinear harmonic
oscillations differing slightly in
frequency. Show that the number of
beats produced per second is equal to
the difference of their frequencies.

6x8=48
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) Frres Ba I @wE? @ye @ @R
oo R e reafe @b AR 8ol
o0 s cofow smgel «fo T Swlag
S S T | 2+4=¢
What are Lissajous figures? Show that
the path of a particle acted upon by two

simple harmonic motions at right angles
to each other is elliptical.

() TS M Serd TR @I
S0 2RIMCET forn | @2 eI =Areees
Y T @ TReNg FRMRe, AR 470 |
1+2+3=6
Write Newton’s formula for velocity of

longitudinal waves in air. Explain why
and how Laplace corrected the formula.

(d) T OO FIF QA? SEAR IO PR A
YA W% O quETe R WE fgee fi
323 55 ey ar | ‘ 2+4=6

What are standing waves? Obtain the
conditions for obtaining nodes and
antinodes on a string vibrating
transversely and fixed at both ends.

(e) Creer fa-fomma e e oft wrere St

oAty fefy s =R, 3o w41 | @xm orea

Te 4 A fA-fre @61 e e oy fa

TS (FH Tegel A4, 4 12 Taq T

453 EMiA BMBRS 2 | T EE 9 oz

SR 5890A =, (ot® sfrexfin cow fita
340 | 3+3;6
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Describe how wavelength of an unknown
source be determined with the help of a
Fresnel’s biprism. A thin sheet of a
transparent material of refractive index
is placed in the path of one of the
interfering beams in a biprism
experiment using sodium light of wave-
length 5890A. If the central fringe (zero
order) shifts to a position originally
occupied by the 12th bright fringe, then
calculate the thickness of the sheet.

ﬁWW@WW@Wﬁ%ﬁTWlﬁW
oy Tl Ry o AR AfSTRe faefy

7 AR, FeHe I 0| 3+3=6

Derive an expression for the radius of
dark Newton’s ring. Describe briefly how
refractive index of a liquid can be
determined with the help of Newton’s

ring.

(g) %7 72 I QI ? o5 F129 ©g 91 41|
Wq o{ee R oo @ P ? 2+3+1=6

What is a zone plate? Describe the
theory of a zone plate. How is it similar
to a convex lens?
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g PR STl T
;::ﬁ%?w qefayy SR HICEC CTY SRy
e ~ifSq e gEcH I SR | 3+3<¢

Discuss Fraunhofer’s ‘diffractic.m at. a
single slit. Describe the intensity

distribution showing that the intensity of
the maxima decreases with order

number.

a5 Fed weesEe e SH-REeE Tun
e Re R, @ T ST @
- TP VST CPIFA THF R SI[S
%3 T3 | Bt3-¢

Describe how half-period 2zones are
constructed on a plane wave font. Show
that the area of a half-period zone is
independent of the order number of the

zone.

TAN IE QAT FAPR 7 N @7
2feRT B T 2R @b a1 R 14
SR ? AR L4 410201 @ & 50 1+2-3-C

What is hologram? What are the
differences between image formed by 2
holography and a normal image? What
are the basic Steps  involved
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4. 5y o favr (R e 7o) 4%2=8

Write short notes on (any fwo) :

(@) S SR T &g Al

Energy transport by longitudinal waves

(b) CTOR R

Melde’s experiment

(c) T ANMSI TRl (oeRq Afowema T
Explanation of reflection of light from
Huygens’ principle

(d) 579 Al AT © @ I RIS
Stokes treatment of phase change on

reflection
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