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Q.1 . Write answer of all questmns by showing your choice agamst the questlon ' [8]
nimber.
.-{i) Which of the fellowmg rotatmnal symmetry is ferbndden in ervstalq‘?
(a) 4-fold (b) 3-fold = - (c) 6-fold - * {d) 5-fold
(ii) In a cubic crystal with the lattxce parameter 3.6 A the mterplanar spaemg
for (122) planes willbe:. - .
@36A  (MH124. . (c)mszl : (d)1sA

(1:1) According to Pauling’s mles, the strength of the eleetrostatic bond
-between Mg and O in Mg" 06 will be . -
(a)1/2. by L6 () I s (d) 1/4
{iv) For.the elastic waves propagating in a crystai with monatomic basis, the
-group velocity will be zero when the propagation vector k& is equal to
bid

¥

o CYR (b)'““" (¢)zero... :(d)@‘:i
- (v) The elastic energy density is calculated by o
(a)u = (stress X strain)/2 (b} u = stress x strain .
(c) u = 2 stress x strain @) u=stress/strain

(vi} In an intrinsic semiconductor, the Fermi level (Er) lies almost .
' (a) at middle of valence band and conduction band

(b) above the valence band (c) below the conduction band
_ (d) in the conduction band : i
- (vii) A lies half: way between upper and lower class . boundaries.

(a) elass mark (b) class beundary (c) class mterval G) ogive
(viii) For an exponentlal type curve, y= aeh , ifwe plot log(y) as erdmate
and log(x) as abscissa, then its slope will be

(@) loga) .(b) log(b) (c)alog(h) (d) blog(a)
Q.2 Attempt any Seven of the fellowmg B [14]
' () Wnte the crysta] systems aiong wnth the relatwnshlps among lts lattlee
" par amefers.

(i) Explain Miller-Bravais indices. How is 1t dlfferent from Mlller mdlces"
Explain with the help of appropriate examples.
(i) Describe the continuum (long-wavelength) limit of the dispersion of elastic
waves in a crystal with monatomic basis,
(iv) Define the phase veloelty (v,,) and group velocity (ve)ot waves. Consider the
dispersion refation w? = w§ + c2k2 where o is the angular frequency, c is
the speed of light and & is the propagation vector. Obtain v, and v,
(P19)
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(v) Explain elastic cotnphance and stiffness constants,
(vi) What is Hall effect? Describe applications of Hall effect? .

(vii) Distinguish between intrinsic semleonduetor and extrinsic semiconductor ,

with suitable examples.

(viii) What is histogram? Mention requirements of histogram.

(ix} For power law type curve and hyperbolic type curve, write its governing
equation, ordinate, abscissa, recommended graph paper and graphical
representation showing slope and intercepts

-Descrlhe the rotation, roto-reflection and roto-inversion symmetry operations

using associated matrices and appropriate illustrations.

Obtain the packing efficiency of hexagonal closed-packed(HCP) structure of

equal hard spheres. Draw appropmate dlagrams
Deseribe voids in clese-packed structure of hard spheres. If the radias of all
the hard spheres is R, caleulate the size ef the tetrahedral vmd in terms of R.

- Draw appropriate diagrams.

Describe the longitudinal lattice vibrations in a crystal with monatomic basis.

Derive the expression for the dispersion relation, Draw a schematic sketch

illustrating the dispersion relation in the first Brillouin zone.

Write short notes on: (i) quantization of elastic waves, (ii) phonon momentum.
~ OR .

Describe the lattice vibrations in a crystal with diatomic basis. Derive the

dispersion relations for the optical and aeeustlcal branch 0f lattlce vibrations.

For elast_l_c constants, .prove that C, +2C, = mlw d CM = —}-

ut28, 4
Derive the wave equatlon for elastnc waves in a cuble erystal in three
directions, L

OR

Give detail description of the expenmental set up to determine elastic
constants taking example of euble erystal.
A company manufactured steel wires. To measure the breakmg strength (in
tones) of ten selected steel w:res in’ a.testing machme is observed as given
below: .
457 46 49 42 45 46 44 45 4T 43
Calculate: (i)The mean value of breaking strength, (ii) Mean deviation.

 (iti) Standard deviation, (iv) Best cstimate precision (v) Internal standard

error or best estimated uncertainty and (vi) The breaking strength of wire.
(i) Obtain the expressmn for the best estimate of uncertainty and show that

X= X +U,. .. R _ e

(i) Prove that arlthmetlc mean is the best estlmated true value of the data.
e

Explain Jinear least square curve fitting using neeess_ary d_i_agl_'am in detail.
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