SARDAR PATEL UNIVERSITY "o- Of Printed Pages: 02

o | B.Sc. Semester HI™ {CBCS) Examination T
Time: 2:00 to 5:00 pm  Subject/ Course Code: USO3CPHY21 Date: 25/11/2019
: ’ Subject/Course Title: Optics Monday
2z
C 65%:(/5/4— 1 Total marks: 70
- Q.1 Choose correct option to answer the following questions. ' [10]

\

1. The distance of first principle point from the field lens in Huygen’s
eye-piece is given by

(a) 3f (b) 2
(c) 4 (d) 34
2. For removal of spherical aberration, we use a
(a) Convex lens (b) Plano-convex lens
(¢} Concave lens (d) Plane mirror
3. InNewton’s ring the radius of m®dark ting is proEortlonaI to
(a) A’ (b) A°
(c) A (@ »
4.In the Fresnel’s biprism the two coherent sources are obtained by
(a) refraction (b)) reflection
(¢} Internal reflection (d) transmission
3. source is used in the division of amplitude method in interference.
(a) Finite (b) Narrow
(c) Infinite (d) Extended

6. The intensity of light incident on a polarizer is I and that of the light emerging

from it is also 1, so incident light is

(@)  Circularly polarized -~ (b)  unpolarized

(¢}  polarized (d) elliptically polarized
7. In double refraction O-ray and F-ray produced. Which statement is true?

(a) Only O-ray polarized (b) Only E-~ray polarized

(c) Both E-ray and O-ray polarized  (d) none
8. Which fiber core is made up of Perspex and polystyrene material?

(a) Glass (b) Plastic
{(c) PCS {d) none

9. In an optical fiber, the concept of numerical aperture is describing the ability.

of

(a) Light collection (b) Light scarten'ng
{c) Light dispersion (d) Light polarization

10. What type of fiber has the zero intermodal dispersion? '
(a) Step index multimode (b} Graded index multimode
(c) Step index single mode {d) Graded index mode

Q.2 Answer the following questisns in short, {Any Ten) [20]

1. Explain Nodal points and Nodal planes.

2. Define Distortion.

3. Deduce the focal length of two lenses in Huygen’s eye-piece of equivalent
focal length having 12 cm.

4. Draw the intensity distribution of light when it is diffracted by a narrow
wire and thick wire.
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Enlist the techniques for obtaining interference.

Distinguish between Fresnel and Fraunhoffer diffraction,

.- What is the function of polarizer and analyzer?

What are the uniaxial and biaxial crystals, give its name?

. What are retardation plates? state their uses. o
10. Write the characteristics of Graded index multiinode fibre.
11.What is an optical fibre? Give its principle involved in its working,

" 12.List the medical application of optical fibre, o
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Q.3 (a) What are coma and astigmatism? Explain. What is the cause of each of them? [05]

How can they be reduced to minimum ?
(b) Derive Newton’s formula for a convergent system of lenses.
2 o OR .

Q.3 Explain thc,coinstru'ction and theory of Ramsden’s eye-piece and compare
the same with Huygen’s eye-piece. Why is Ramsden’s eye-piece called a
positive eye-piece ?

Q.4(a) Explain Lloyd’s mirror with neat diagram. Compare interference fringes

produced by Biprism and Lloyd’s mirror.
(b) Explain the construction and 'working of Febry-Perot interferometer
and Etalon,
OR

Q.4 (a) Discuss the experimental arrangement to observe the Newton’s ring and

' Show how it is used to determine the wavelength of light. =~
(b) Write a shortnote on Lummer-Ghercke plate. _ g

Q.5 Discuss the construction and working of Babinet compensator in detail.

OR -
Q.5 (a)Explain the theory of superposition of waves linearly polarized at
right angle.
(b)Discuss Brewster’s law and state its application.
Q.6(a) What is meant by acceptance angle for an optical fibre? Show how it is
Related to numerical aperture,
(b) State advantages and disadvantages of step index multimode fibre.
| | OR |
Q.6 (a) Explain propagation of light through an optical fibre. Also derive
Formula for critical angle of propagation. T
(b) Discuss the fibre optic communication system in brief,
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