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Answ er all tlw qucstians.

SectionA
Compare LED and LCD.
What are the difference between direct band gap and indirect band gap semiconductors ?
Give the difference between interference and diftaction.
How do you determine the wavelength of light using diftaction grating ? Explain.
Give the construction and theory of quarter wave plate.
Explain briefly the optically active substance and specific notation.
An electron is bound by a potential which closely approaches an infinite squane well of width
2.s A Calculate the lowesi three permissibl,e q""i"* energies the electron co' have.

(8x5=40marks)
Distinguish between Newtonian and quantum mechanics.

Section B
n. ' (i) (a) Derive the expression for the fernoi enerry at any temperature for an z-type semiconductor.

(10 marks)
' (b) For an intrinsic semiconductor with the gap widttr E-= 0.2 ev, calculate the concentration

of intrinsic charge carriers at S00 K assurning that fo" = mo (rest mass of electron).

Or
(ii) (a) Explain what is meant by avalanche breakdown and zener bneadown. (4 marks)

b) Explain the fomation of enerry bands in semiconductorc and briefly explain how solids
are classified on the basis ofenerry band gap.

(l1marks)
III. (i) (a) Explain the formation of Newton's rings. Detemine the wavelengttr of sodium light using

Newton's rings experiment.

(12 marks)
(b) A parallel beam of light (l = 5890 x 10.€ cm) is incident on a thin glass plate (p = 1.5) such

that the angle of refraction into the plate is 60o. Calculate the s"'allest thickness of the
glass plate which will appear dark by reflection.

(3 narks)
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p.escribe and explain the Fraunhoffer diffraction pattern obtain by narrow slit and
illuminated by a parallel beam of monochromatic tight. 

(11 marks)
Calculate the least width of plane diftaction grating having 800 lines /cm. which willjust nesolve in tle second order of the sodium lines of wavelength 8890 and Egg6 A.

(4 marks)
(8 marks)

(7 narks)
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I)erive,the plank's,l* for blackr body radiation.

. ,(2 mefks)
(13 marks)
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,V. (i):(a);

(b)

Describe a Nicol prism and explain how it acts as an analyzer.
Explain the phenomenon of double refraction in uniaxial crystals.

'Or
Give the construction and theory ofquartcrwave plate and half wave plate.

(13 mr#;
Plane qglarized light passes through a qtartz plate with it's optic axis parallel to ttr
faces. Calculate the least thicknesJof the platawhen the'emergent beam will be,'plp"
polarized (F" = 1.55t, tlo = l.544L,and l, = 6 x l0"5.-). 
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(ii) (a) Determine the velociry of sound r"llrn"ru with a neat sketch.
(b) What are the ipplications of ultrarsonics ?

(2 marks)

(10 marks)
(5 marks)
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