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B.Sc./B.Sc. B.Ed. (Part-II)
Examination, 2022

D -2 70 &4

PHYSICS
Paper - 11

Waves, Acoustics and Optics

Time : Three Hours] [Maximum Marks :
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Note : Answer all questions. The figures in the right-

hand margin indicate marks.
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1. (o) Tog =ifSw f& fedt guEt T & fau
Sl S Hl HA U qM W W

frdt T& war ®

Prove that the energy density
progressive waves is independent

distance and time.
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(b) 9 ® 1000 Hz 3TEfd @t &afd T i
g 1072 Watt/m? €1 SEe!  drel
THed § J| Hieg | 3

Find intensity in decibel for sound
waves of frequency 1000Hz and
intensity 1072 Watt/m? in air.

37edr / OR

() WA TE 1§ ? AR YoTelt H 39
YA @l fowR ¥ 99EmET 6

What are Ultrasonic waves ? Write a
detailed note on its application in sonar

system.
(b) fFE @ & T8 W T & AT
frafafea 3 g fean s @ - 4

e ig+4n2T
21 }\,zp
SRl g TEd @O qel A qliesd, p-
T9d ql T-J8 9d B 1 59 bl Tl
i HEAR GHE of A i

Velocity of a wave in a liquid surface is
given by following expression :

e A +4n2T
21 & )sz
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(3)

where, g is acceleration due to gravity, A
is wavelength, p-density and T-surface
tension. Find group velocity of these
waves assuming the liquid having
sufficient depth.
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2. (o) AfgUeA @ FM THIAS T? TH THh
ads g8 o fau sifaqeft foigsti =t
fegfd @ wifST 6

What is meant by aplanatism? Find
position of aplanatic points for a
refracting sphere.

(b) fag wifT & % & goef & @ ofdl
et wrhd 3RAT f, T f, §, & d
T W TEHL Ak AN Y A i

I R a’:—flzf2 | 4

Show that the condition for obtaining
minimum achromatic aberration from
combination of two lenses of same

material is d :%, where f; and f,

are focal lengths of the lenses and d is
separation between them.
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(a) TFeA A1 &1 Ui Hitew | fo3 g
SHh! HEfafy qur guE  fagsi @t

frafa TwiEw| 8

Describe in detail working of Ramsden’s
Eyepiece with the help of neat labelled
diagram. Also give position of its cardinal
points.

(b) 45 T =1 den 1.5 TUSdAie A
el @ aeY o Afauefl fag W oy
W T MO HINT () a&g A
& h 9 U (i) Uidfer & M
+5 H gl 2
An object is placed at one of the
aplanatic points outside the sphere of
radius 45 cm and refractive index 1.5.
Calculate (i) position of object from

center of the sphere (ii) position of image
from center of sphere.

TS / Unit-111

3. (a) g7 I TAN H FRAT H 0N
HiIfGT qu sTavas A o g™
TgmEe | SAfcw dadl % F™ & fou
e g sifeg | 7
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Describe arrangement and principle of
formation of Newton’s ring with a neat
labelled diagram. Also derive an
expression for diameter of dark rings.

(b) 5-from wm ¥ s Afded a1 *
ot H 8x1075 I HIEl IYF Hl @I
W ¥ w1 hs & s &1 9ei
% eR faeefyd 1 St €1 At ggE
YhIYT H TR 6000 A T, d AYUH

T S [ IS 3

In a Biprism experiment, central fringe
shift by fringe width when a mica sheet
of thickness 8x107 cm is placed in the
path of one of the interfering waves. If
the wavelength of light used is 6000 A,

then find refractive index of mica sheet.

37edTr / OR

(a) JgaYs Afawtor § @ AfqgE T2 2

What is meant by multibeam interference ?

(b) SgAYS AfaRt & fow fmmsii st diora
F e wWfuq wIGTl (FE-TRE
HfehToT) 3
Find an expression for intensity of fringes

for multibeam interference. (Fabry-Perot
interference)
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() << ud eAfgw fRsil &l digar 9 &ife) 2

Give condition and expression for
intensity of bright and dark fringes.

(d) Tl ol TreuTar o foe =i Tfug il 3

Deduce an expression for sharpness of
fringes giving intensity distribution curve.

BT / Unit-1V

4. (@) 9UAA UREA YT HI FE@ES HFUMA
i o9 =1 WeEar 9 9USET &
UfeT W smafad vod g 9 fRe W@
WHH Y Bd ' AR I oA ¥ uw
O 4 fFg we fa= g €20 24342
Describe construction of  plane
transmission  grating.  Explain  how
multiple spectrum are obtained when light

is made incident on it. Compare the
spectrum obtained with prismspectra.

(b) Tk S ™ & A = 6000 A qTUH &
faw w50 A ® | qimesA 5000 A
o foTq sHent Wi gl 1 gl ? 3

A zone plate has focal length of 50 cm
for wavelength A = 6000 A; calculate the

focal length for wavelength 5000 A.

37edr / OR
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(@) Tg-otveds @ = sifquym 22 fa=@
s fHg g7 fg-oradd @t
AT SIS | 7

What is meant by double refraction ?
Explain the principle of double refraction
by using theory of Electro-magnetism.

(b) 3T AT = FU q w7 AR A BT
ST g™ i € W@istl (D, = 5896 A
da D, =5890A) 1 fgdrg ®mA H
forfed X "% ? AT W 1000 W@
gfa I sifea €1 3
Find the minimum width of grating
which can resolve sodium lines
(D,;=5896 A and D,=5890A) in

second order. Given that grating has
1000 lines/cm.

BT / Unit-V

5. (q) o™ AW @ & GETW 9
HEfIfY TUET) 39 W T g foR
I w1 favmae fafau) 7

Explain construction and mechanism of
Helium Neon Laser. Write two properties
of laser beam obtained by this system.
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(b) HIf$ZW D, @I A =5890A I el
dog @R 2.5 9H ¥ MM HiNY
(i) el a5 EI (1) (ii) AUiHH
@ & Tg-drer’  (iii) TUhH
|
If the coherence length of Sodium D,
line A=5890A is 2.5cm. Calculate

(i) Coherence time (t) (ii) Half width
of spectral line (iii) Purity of spectral

line.
379dr / OR

T H A TR FINW qUT SHHT T
frafafea Sfidel & ST=d hifaIg

(a) SEUd IS

(b) SHEEAT R

(c) T -TH

(d) STESIH-SERNT0T A

Clarify the meaning of laser and describe it
under the following heads :

(a) Stimulated Emission

(b) Population Inversion

(¢) Laser pumping

(d) Absorption-Emission Ratio
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