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Bsc Physic Sem - 111

Paper 2 (Physical optics and Electromagnetic waves)

Question Bank

1. Describe the experimental arrangement for the formation of Newton’s rings. Derive
an expression for the diameter of dark rings.

2. Derive the conditions for brightness and darkness in case of interference in thin films
due to reflected light.

3. A parallel beam of light of wavelength 6000 A is incident on a thin glass plate of
refractive index 1.5, such that the angle of refraction in the plate is 60°. Calculate the
smallest thickness of the plate which will appear dark by reflected light.

4. State the principle of superposition. What is interference ? What are the conditions to
obtain a steady interference pattern ?

5. Explain how the refractive index of a liquid can be determined by using Newton’s
ring experiment.

6. Draw a neat diagram of Michelson Interferometer. Explain the method of
determination of wavelength of monochromatic light with it.

7. In the Michelson Interferometer experiment, light of wavelength 4800 A is used.
When a glass plate (1 = 1.5) is placed in the path of one of the interfering beams, 500
bright fringes pass from the field of view. Calculate the thickness of the film

8. Explain the construction of Fresnel’s half period zones on a plane wavefront with neat
diagram. Obtain the radius and area of half period zone.

9. Explain Fraunhoffer diffraction at a circular aperture. In Fraunhoffer diffraction
pattern due to a circular aperture, the screen is at a distance of 100 cm from the lens.
The aperture is illuminated by monochromatic light of wavelength 5893 A. The
diameter of the aperture is 0.1 mm. Calculate the radius of the first dark ring.

10. Explain Rayleigh’s criterion for unresolved, just resolved and well resolved spectral
lines.

11. What is zone plate ? Compare the zone plate with a convex lens. What is a plane
diffraction grating ? Obtain an expression for resolving power of a grating.

12. A grating having 600 lines per cm is used to observe the sodium D1 and D2 lines of
wavelength 5890 A and 5896 A. Will the grating resolve the lines : (i) in first order
(i) in second order ?

13. Explain the construction and working of Nicol Prism.

14. Define quarter waveplate. Derive the expression for minimum thickness of quarter
wave plate to convert plane polarised light into elliptically polarised light.

15. Calculate the minimum thickness of the quarter wave plate of quartz for light of
wavelength 6000 A. Given : p0 = 1.544 and pe = 1.553

16. State and prove Brewster’s law.

17. Compare the properties of ordinary ray and extraordinary ray in uniaxial crystals.

18. What is double refraction ? Give the Huygens theory of double refraction in uniaxial
crystals.
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19. A plane polarized light passes through a quartz plate cut with faces parallel to the
optical axis. Find the least thickness of the plate for which the ordinary and
extraordinary rays combine to form plane polarised light, for which | =5 x 10-5 cm
and p0 = 1.542 and pe =1.553.

20. State and prove Poynting theorem.Calculate the value of Poynting’s vector at the
surface of sun if the power radiated by sun is 3.8 x 1026 watts while its radius is 7 x
108 m.

21. State the characteristics of electromagnetic waves. Show that electromagnetic waves
are transverse in nature.

22. If the value of Poynting’s vector due to sun’s radiation at the earth’s surface is 1.34 x
103 Watt/m2 . Calculate the magnitude of magnetic field at the surface of earth
assuming that the radiation is a plane wave. (Given : 10 = 9 x 10-12 C2N-1m-2)

23. Write the relation between phase difference and path difference.When does the phase
change on reflection ?

24. In Michelson’s Interferometer, the initial and final position of micrometer screws are
12.70 mm and 12.75 mm, when 100 fringes pass from the field of view. Calculate the
wavelength of light used. 30. In a plane diffraction grating, there are 196 lines per cm.
Calculate the grating element. (V) Why convex lens is necessary to observe
Fraunhoffer diffraction pattern?

25. Calculate the resolving power of a telescope if the limit of resolution is 27.08 x 10-7
radians.What is optic axis ? Why the color of sky is blue ?

26. The refractive index of diamond for sodium light is 2.417. Find the angle of incidence
for which the light reflected from diamond is completely plane polarised ?

27. The Coulomb’s law can be obtained from which Maxwell’s equation ?

28. Define characteristic impedance. Calculate the speed of electromagnetic waves in free
space.(Given : p0 = 4p x 107 Sl unit and 10 = 8.85 x 10-12 SI unit)

Q) What is a thin film ? (ii) Derive the conditions for obtaining bright and
dark fringes due to interference of reflected light in thin films.

29. Draw a well labelled diagram of Newton's rings experiment. Explain the Newton's
rings experiment to determine the refractive index of a transparent liquid

30. The diameter of 15th dark ring in Newton's rings experiment when air is in between
plane glass plate and plano-convex lens is 0.4 cm. If air is replaced by transparent
liquid then the diameter of the ring shrinks to 3.5 mm. Calculate the refractive index
of liquid if the light of wavelength 6000 A was used.

31. Explain with well labelled diagram how the Michelson Interferometer is used to
determine unknown wavelength of light.

32. A parallel beam of light of wavelength 5890 A is incident on a thin glass plate of
refractive index 1.5, such that the angle of refraction in the plate is 60°. Calculate the
smallest thickness of the plate which will appear dark by reflected light.

33. Explain the phase change of p when reflection takes place in a rarer medium at a
surface backed by a denser medium.

34. What is interference ? State conditions to obtain a steady interference pattern.

35. What is a zone plate ? Name the different types. Derive an expression for its focal
length. Compare zone plate with converging lens.
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Explain, how plane transmission grating is used to determine the wavelength of
monochromatic light

A beam of parallel rays of red light of wavelength 600 nm is incident normally on a
plane transmission grating of 5000 lines per cm. Calculate the angular separation
between the second and third order spectral lines.

Explain Rayleigh's criterion for unresolved, just resolved and well resolved spectral
lines.

Distinguish between interference and diffraction ,A parallel beam of light of
wavelength 5000 A is incident normally on a narrow slit of width 0.02 cm.

A convex lens of focal length 2m is placed to observe the Fraunhofer diffraction.
Calculate the distance between first two minima.

Show that the area of each fresnel half period zone is constant,Explain the
construction and working of Nicol prism

What are phase retardation plates ? Derive an expression for thickness of a quarter
wave plate.

Calculate the thickness of a calcite plate which would convert plane polarized light
into circularly polarized light. (Given m 0 = 1.65; m e = 1.48; and | = 5890A)
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