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1.  (A) Describe Laue’s method for X-ray diffraction by crystals. 8
OR
Explain the powder method for X-ray diffraction by crystals. 8
(B) (i) Show that for an orthogonal system the perpendicular distance between two
consecutive planes d is given by
h2 k2 12 '"gL
d= -;2- ™ Fz— T 'c—z'
wy & o :
(where h, k, 1| are Miller indices and a ; b, ¢ are primitive translation
vectors). 4
(ii) Explain in short CsCl/ structure. 2
' OR
(i) Calculate the packing fraction of Face Centered Cube (FCC). 4
(ii) Explain Roto reflection operation, 2
2. (A) Explain the efficiency of class A CE amplifier. 7
OR e
Explain with cireuit diagram, the CB amplifier with NPN transistor. Discuss its
input and output characteristics. 7
(B) Explain the construetion and working of Uni-Junction Transistor (UJT). 7
OR
Discuss with' circuit diagram, Zener diode as a voltage regulator. Explain
Avalanche breakdown in Zener diode. 7
3. (A) Explain Frank-Hertz experiment in detail. 7
OR
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Obtain equation of the total energy of a rigid rotator. Show how the quantum-
mechanical frequency of the rigid rotator becomes equal to the classical

frequency. 7
3 P.T.O.



(B) Explain operator correspondence. Obtain the three-dimensional SchrodingeT vl
equation for a particle subjected to force.
OR 9

Explain the conservation of probability.

(A) Explain Fresnel half period zones. Show that the area of the n® half period zone is 7
nAb. -
OR A
Discuss Fraunhoffer diffraction by N-slits and obtain the expression for 5
Intensity.

(B) Explain :
(1) Resolving power of telescope and (ii) Relation between resolving pot e 7

magnifying power of a telescope.
OR

Note the differences between prism and grating spectra. Y
Do as directed : (Any Seven) (Each question carries two marks). 14
(i)  Find the Miller indices of the plane whose intercepts on X,Y, Z axis are (2,1, «).
(i) How many Bravais lattices are there ifi two-dimensional and three-dimensional

crystal lattices ?

-»
b,

(iif) Write the expressions for the relationship between direct lattice vectors & :

- , _ =Pe e 5,
¢ and reciprocal latticevectors @8 b ¢ .

(iv) Draw the symbol of tunnel diode and write its use..

(v) For a given CEtransistor configuration, P=100and I, =4 A, find lego
(vi) Mention two uses of SCR.

(vii) Define Normalized wave function and Normalization constant,

(viii) Write the equation for Rayleigh Jeans law and Stefan Boltzmann law,

(ix) What is Compton effect ?

(x) Wnrite Rayleighs criterion of resolution.
(xi) There are 12700 lines per inch in a plane diffraction grating. Find the angul

position for first order maxima for the wavelength of 6250 A .
(xi1) Distinguish between diffraction and interference.
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