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Note : All questions are compulsory. However, internal choices

Symbols have their usual meanings.

are given. You can use non - programmable calculator.

1.  Answer any three parts :

(@)

(b)

(©)

PHE-09

3x5=15

What do you understand by resolving 2,3

power of a microscope ? Show that for a
microscope, the smaller the numerical
aperture (N.A)the greater will be the
resolving power.

Explain the term population inversion. Why
is it necessary to have population inversion
for operation of alaser ? Draw a line diagram

showing three level pumping scheme. 1,31

In Newton’s ring experiment the radius of
curvature of the ‘lens is 0.7 m and the
diameter of the 10t bright ring formed due
to reflected light is 0.5 cm. Calculate the
wavelength of light used.

1 P.T.O.
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(d) Explain the term birefringence. Explain
how is unpolarised light incident on a
uniaxial crystal polarised ? Draw o-and
e-wave surfaces in a negative uniaxial
crystal. 1,31

2. Differentiate between trichromatic and opponent 5
colour theories of colour vision.

OR
Discuss the terms accommodation and 5
convergence in the context of image formed by
human eye.
3. Answer any two parts : 2x5=10

(a) e.m.waves are incident normally on an
interface separating two media of refractive
indices n; and n,. Obtain expressions for
reflection and transmission coefficients.

(b) In young's double slit arrangement, a thin
transparent sheet of thickness t and
refractive index p is introduced in the path of
one of the beams. Obtain the expression for
the distance through which each of the
maxima gets shifted.

(c) Discuss how Michelson interferometer is
used to determine the difference in the
wavelengths of the doublet emitted by
sodium.
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4.  'The diffraction bands are of variable thickness, 10
whereas interference bands are equidistant’.
Discuss the validity of this statement with
reference to the diffraction pattern of a straight
edge.

OR
Discuss the salient features of observed doubleslit 10
diffraction. If the magnitude of electric field
produced by a single slit is given by

E, = A (2[%@) cos (wt—B) where

X ]r obtain the expression for

intensity distribution for double slit.

5. Answer any two parts : 2x5=10

(@) For interference in thin films, obtain the
condition of constructive and destructive
interference between reflected light waves.

(b) An ordinary source emits light at 10%k.
Show that in this case, spontaneous
emission will dominate over stimulated
emission.

() What is a step - index fibre ? Obtain an
expression for the angle of incidence beyond
which light will get refracted into the
cladding material. What will happen if the
refractive index of the cladding is higher
than that of the core ?
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fagm waew (STEH.)
L EIC I
feawr, 2012
ifaes faam
W.UAZ.-09 : WHIITRT

gy ;2 g2 siferman 3 : 50

fr: @t yo7 IfaErd § wq Al fawey fog 1 &l
ST STAIIT FE F1 ST F TFd &1 el &
37 g 37 &1

1. ff di7ami % 3w ford 3x5=15
(a) eTeH @ faded-am & o9 1 guHd €7 2, 3
fag ={ fr T geAeEl & HEAHS G H
UM &9 afg e @ SuS faue-gHar i

Bt
(b) Wen ST 9% H EHe | A gk % ferg
dEn yded @1 v e =i 22 i 'R
T o STfEd w 131
(©) I oo v § 9 F @ 5 07 my 5
T TEfia JHTY g 3 10 9 S aed H
G 0.5 cmn % | T TR 1 qieed gfienferd
Ead
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(d) fgerveds w2 wHeW | 9HwC fF uw-aafy
foFtedt W ermfad syfad yem feg yer g
& ST § | RUTeHE Teh-3vefty fFed ¥ fau
0 Tl e - TN Y3 IRFGT i | 1,31

2. -y & et fagia qon fodeh yem fagla g ef@ 5
AT |
Irgrar
HE T g fdfeis A1 % e § wHeE s 5
giswanati w1 ==l i

3. [t gt il % s faw 2x5=10

(a) SIS n, AT n, IMA S HEH F ST
F At AT W foregq o a6 sioaa
STAfd Bt € | SR 9T IRHA O ¥
oy =5 gege #)

(b) & fEiion sxawen § foe ww oo g9 &
Y A H t qA1 9EaAIF  dle Th qae
IR IR @ A 1 SH T F forw o
T L TTHE g e feenfya € s
g

(c) HEHed AfdRuEdt grr Sifeay @ sefsfa
Teed fg & weed aFi § o frg yew
Fyifa & € == %1

PHE-09 6



4. “fagd § w1 dieE owmE B ¥ Sefw st 10
Sl w1 Ao guF Bt g1 RS HR g foedd &
e ¥ 39 Fu &) T gentud H |

sreraT
fg-xaifeg faadq 924 & yq@ @aon &t == w10
THA-E@SE & FRO S faga &5 & qRem &

sinfB

5 )cos (wt—B) i

Tﬂﬁﬁﬁ% E1=A(

b sin®
B —( :

J#r fo-rtom 3 fo o fae
1 HTF Fedel H |
5. faelgram & sW fad 2x5=10
(a) T fRenl g safaeTe & forg, wEidd e
TN & TEATeHS qen faAmeit safashion %1 gfdasy
TH |
(b) T HERY & 103k TTAHA T FehRT Sedtoid
Fa g1 fog & fr 7g feufa A i seasty
1 UL T TS i FHHAT B |
() =RU-YaF dg 1 B § 2 I AT HIT %
fau =ide ogeq= wY foEd afys :o ®
FIfad B 9 g 3tfyruga uered # erqafda

B S | afe fuge yared &1 STgedi®, ®his
vered | 1feek & @ @ g ?
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