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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
December, 2013
PHYSICS

PHE-~09 : OPTICS
Time : 2 hours Maximum Marks : 50

Note : All questions are compulsory but there are internal
choices. The marks for each question are indicated against
it. You can use log tables or a calculator. Symbols have
their usual meaning.

1.  Attempt any five parts : 3x5=15

(a) State three important differences between
interference fringes obtained by a biprism
and a Lyod’s mirror.

(b) Explain the importance of coherent sources
in interference phenomenon.

(c) The coherence length for sodium D,-line is
2.5 cm. Calculate the coherence time 7, and
the spectral width of the line. Take
A=6X10"5 cm.

(d) The energy radiated by the sun is
approximately 4 x 1026Js~1, If the sun is
assumed to be sphere of radius 7 x 108m,
calculate the Pyointing vector at its surface.
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(e) Calculate the radius of the first and third
zones in a zone plate of focal length 20 cm

for light of wavelength 5000 A .

(f)  What is dichroism ? Give an example of

dichroic material.

(g) State the salient features of the observed
Fraunhofer diffraction pattern of a single

vertical slit illuminated by a point source.

(h) Discuss the applications of lasers in

medicine.

2.  Explain the phenomenon of double refraction. 5
What are positive and negative crystals ? Draw
the o - and e - wave surfaces in positive and
negative uni-axial crystals.

OR

What is a quarter wave plate ? Calculate the 5
thickness of a quarter wave plate for light of wave

length 5000 A . The refractive indices for o-ray and

e - ray are 1.553 and 1.544 respectively.

3.  Answer any two parts : 5x2=10

(a) InNewton’s rings experiment prove that the
radius of the dark ring is proportional to
the square root of the natural numbers.
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(b) Distinguish clearly between fringes of equal
thickness and fringes of equal inclination.
Briefly describe an experiment to
demonstrate them.

() Explain the principle of Fabry Perot
interferometer. Obtain an expression for the

intensity of the Fabry Perot fringes.

4.  State the salient features of Fraunhofer double slit 3+7
diffraction pattern. Obtain an expression for the

intensity of a double slit diffraction pattern.
OR

The objective in a telescope is bigger than the 3+7
eye-piece. Explain it importance with reference

to a astronomical telescope. Compare the
performances of two telescopes with objectives of
aperture 50cm and 100cm. Assume that their focal
lengths are equal.

5. Answer any two parts : 5x2=10

(@) Using the stellar interferometer, Michelson
observed for the star Betelgeuse that the
fringes disappear when the distance
between movable mirrors is 65 cm.
Assuming A =6Xx10"%cm, calculate the
angular diameter of the star.
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(b)

PHE-09

With the help of a schematic diagram,
discuss the recording of a hologram. If the
angle subtended at the hologram by the
signal and the reference beam is 15°, what
is the wave length of light used which
produces fringes separated by a distance
1.8um ?

An optical fibre consists of a core of
refractive index n; and cladding of
refractive index n,. Derive an expression for
the maximum angle of incidence that a ray
can move with the fibre axis such that it is
guided through the fibre.
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1. T o= wiil & s fod 3x5=15
(a) T fiom qen ofas gdw 511 W safaeTor Jest
T 9 Heaqul X 9] |
(b) SAfGHT GfEeT  FoHas Hdl w1 dew
A |

(c) wfem D2-3{'@T ¥ fou wemeaEagd 2.5 cm
¥ | FEETSA T 1 T T i et =
Tfitwferd #E1 fea § A=6x10"° em.
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(e) TERE 5000 A F AT 20 cm wIHE T a1
T @IE % JOH Q1 Gd S| bl g gikfad
Exdl

(fy feeoimane? faavfl el %1 UF ST A |

(g) fog €9 5N YeIQ Uwed Seaie’ @ifog
Yierd wIsTRIE foads Sed & g Teror aar |

(h) Y (medicine) ¥ TR & IR 1 fowr
q == H

2. Tgemads yiees vug | v fhea aan o 5
foreed TN EA 2 UTcAS a9 UM Tahiel fheal
%Wo-ﬁ%e-mﬂﬁ%aﬁr@ﬁﬁl

rear
Sqefe @l ufgewt g1 At €7 qiRe 5000A T 5
9l % ey wquiyr ol ufger & HRR aftefad
FL| o-form qun e - fAw & foiq STved=is Faw:
1.553 qeT 1.544 ¥ |

3. Tow=iar amii & s fod 5x2=10

(@) g2 T= wam o fou fag #i fe 1w oo
%1 553, SqUl S & aeae & EruR et
7l

(b) THUAM AIE q¢1 THYAM JHf arefl, frst d
@R FAg | TH WA T TF GAM H A
foraror €1

(c) Thell IXie AfqeRomTd w1 fagia w9zmd (el
Tie fiRsil =t dom & fog s =gea= &)
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4. TR fgEtes faads Yo & g sfyagm aag | 3+7
ety faada Yo =t dom & fau = g
H | -

reran

T 1 AT 39 A A e A T | @ity 3+7
T & Hed H 39 724 1 HEc HHHAT | T IR,
foa arfugvas gR&F 50 cm 3R 100 cm €, &1
FHRATET T g FL TA © T IHI SAFIGTIR H
Hihd g SRR T |

5. Tl & o & S fag 5x2=10

(@) TRIG ATHIOHY H1 ITIN HT AZHAHT
e foman ff o1t R & foe e qo @ @
St € S 9@ gUul & s St g 65 cm Bt
1 A=6x10"7 cm "M FX AR HT HIUT =G
Tienferd &

(b) T T NG i Feral § et Afiea
yishal &t =49 ® | AR Foha a1 Fow a@
SIS T 15° 1 101 Hafd Het € O FgH
eI o qTeed uitenfard 1 AE o fo wgE
Y GRI 3 foheil % s T gl 1.8 pm §)

(c) Tt ywifees 99 & ®Is & ATEAAF n, ©
T THE AT FT AGIAF ny 8 1 THR
fRYor & dg W AT & Mfswad Hivl & fag
F g HL G HI0 R AW T W
vty feRtor g ® & wafta @i
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