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Q1. (a) Derive an expression for packing fraction of FCC and BCC. CQ—S] [2-marks]

(b) Find the maximum radius of interstitial sphere that can just fit into the void at (%, %, ‘/z) ‘be;ween ithe body centred
atoms of BCC structure. [Gp S]E;fﬁarks]

(¢) Calculate the conductivity of Ge with electron and hole mobilities 0.54 and 0%8" Zk’\{1 iﬁxe?p"%ﬂvely, assuming
electron and hole densities are equal (3.6x10° m®). If a potential difference of 2V is applled,-ffcross the Ge plate of
thickness 0.2 mm and area | cm?, calculate the current produced in the plate. % [CO-6][2-marks)

Q2. (2) An SMSI fibre is made with a core diameter of 10 um and is coupled tha gsfe; th@t produces 1.8 um light. Its core

glass has a refractive index of 1.55 and the maximum cut-off number for th; glyen ﬁbre is 2.405. Find (i) the maximum
alue required for the normalized index difference (ii) the refractlve«ilndex réqulfed for the cladding glass (iii) the fibre

acceptance angle, ; [CO-3][2-marks]

(b) How much will a light pulse spread after travelling along ,@ knwf 4n st fibre, whose numerical aperture is 0.280 and
core refractive index = 1.48. [CO-3][2-marks]
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Q3. (a) Obtain the expression of (a) average veloci_tlzﬁb;}.}f‘"‘

“
i

ni Velocny at OK. [CO-4][3+2-marks]

(b) Compare MB, BE, and FD statistics. [CO-4][3-marks]
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Q4. (a) Sketch the vector function v = —x; afid co plite its divergence. Explain the result, [CO-1][3-marks]

{b) Helght of a certain hill is glve as x,yj 10(2xy 3x -4y?- 18x+28y+12), where yis the dlstance (in mlles) north and

75, (a) What is Poyntiﬁ ﬁberive and expression for the same. (CO-2](3-marks]
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e eleef:rig: ﬂux through any closed surface surrounding a charged sphere of radius a, with volume charge

g;:i;ﬁéore

density of p = pOE, T where r is the distance from the centre of the sphere? [CO-1][2-marks]

Q6. (a) Discuss the modification of Ampere’s law by considering displacement current and continuity equation.
[CO-2][3-marks]

(b) Determine the electric field on both inside and outside a spherical cloud of electrons with a uniform volume charge

density p=-p,for6 <R <band p=0forR>b. [CO-2][3-marks]
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