
Code No: NR-10251.

I Year-B.Tech. Supplementary Examinations, May/June-2004

APPLIED PHYSICS 

( Common to Electrical and Electronics Engineering, Electronics and  Communication Engineering,  Computer Science and Engineering,  Information Technology,  Electronics and Instrumentation Engineering,  Bio Medical Engineering,  Electronics and Control Engineering, Electronics and Telematics,  Electronics and Computer Engineering,  Computer Science and System Engineering) 
Time: 3 Hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -
1.a)
Obtain an expression for the cohesive energy in ionic solids and calculate the modeling constant to NaCl control with F C e structures.

   b)
List out qualitatively and quantitatively all the fourteen Bravais lattices in to crystal systems.

2.a)
Derive an expression for the energy of formation of crystal defect and discuss the influence of defects on properties of metals.

   b)
Calculate the de Broglie wavelength of electrons difracted (first order) from a nickel crystal of 0.4 AU spacing at a glancing angle 600 ( given that h=6.6 x 10-34 J-s; me=9.1 x 10-31Kg)
3.a)
Apply Schrordingers wave  equation to metals and obtain the quantised values of energy and state functions of electron in a metal.

   b)
Find the energy of first excited state electron in a metal’s potential box of 0.1nm side.

4.a)
Derive an expression for the electrical conductivity of metals following quantum mechanical Free electron theory and discuss the carrier scattering.
   b)
Find the critical field of a super conductor at 2.5 K which has a critical temperature of 3.7K in zero magnetic field and has a critical field of 0.03 T at absolute zero.

5.a)
Derive an expression for the density of electrons in conduction band of an intrinsic semi conductor using F-D statistics.

   b)
The band gaps of diamond and silicon are 5.4 ev and 1.1 ev respectively  At what temperatures diamond has same conductivity as Silicon at 270C.

6.a)
Write the equation of continnity in extrimic semi conductors involving drift and diffusion mechanisms.
   b)
Describe the working mechanism of light emitting diodes.











(Contd..2)
Code.No:NR-10251



-2-



Set.No:1
7.a)
Describe and give different types of polarization and obtain an expression for the orientational polarization following Boltzman statistics.

   b)
Discuss the case for the atomic origin of magnetism and write the relevance of Bohr magneton.

8.
Write short notes on


a)
Acceptances angle in Optical Fibers

b)
Stimulated and spountanious   emission

c)
Complex dieletric constants.

d)
Flux quantization in super conductors.
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1.a)
Explain banding in ionic, covalent, metallic and molecular solids with specific examples.  Briefly describe the Ban- Haber cycle for the determination of lattice energy in Nacl.

   b)
Determine the packing Fraction, coordination number and first and second nearest neighbour distance in a BCC structure with suitable diagrams.

2.a)
Derive Bagg’s Law of x-ray diffraction and describe powder method to determine the lattice parameters of a crystal. 

   b)
An X-ray beam of  0.71AU wavelength is diffracted by an FCC structured KCL crystal of density  2x103kg m-3.  Calculate the glancing angle for the second order reflections from (200) planes (given that the Molecular Weight of KCL in 74.6 and NA=6.02x1026).
3.a)
Write the time independent Schrodinger’s wave equation and give the significance behind the orthonormality condition of state function

   b)
Prove that Schrodinger’s equation applied to particles in a box leads to de Broghe result of (=h/p.

4.a)
Obtain expression for the electrical conductivitys according to the classical Free Electron theory of metals and explain mean free path, relaxation time and  drift velocity.
   b)
If the Fermi energy in silver is 5.5 ev, what would be the average energy of silver free electron at 0o K.  What would be the temperature of an ideal gas to attain this energy value.
5.a)
Write the detailed theory of ac Josephson effect in super conductors and prove that the current in the junction oscillates with a frequency equal to 
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   b)
A micro super conductor ring with a radius of 10(m is kept in a magnetic field of 3.3x104 A m-1.  Calculate the critical current to destroy the super conductivity in it.  
6.a)
Derive the      equation of continuity in Externsic semiconductors involving drift and diffusion of carriers.

   b)
Calculate the diffusion length Ln in a P-type of material with a minority carrier life times of 0.1 (s and mobility of electron (in silicon) equal to 0.15 m2 V-1 s-1 at 300o K.  (given KB=1.38x10-23 J K-1 and e=1.6x10-19 coulomb).
7.a)
Obtain the relationship between angular momentum and magnetic moment that leads to the origin of magnetism in materials.

   b)
Obtain clasuim – Mosotti equation of dielectrics in Cubic class of materials.

8.
Write short notes on 


a)
Numerical aperture in optical fibres.


b)
Methods for population inversion.


c)
Solar cells.


d)
Types of electrical Polarization.
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1.a)
Using the Boltzman statistics and Planck’s Law, derive the expressions for Einstein’s coefficients of Absorption and emission process of radiation.

   b)
What would be the probability of Absorption to excite the 10% of atoms from the lower state in 1(s time of a sample exposed to an energy density of 106 (arbitrary units).

2.a)
Detail the domain theory of Ferromagnets as supported by Hysteresis curves.  Discuss the implications of Hysteresis on the practical usability of ferrite materials.

   b)
Magnetic field strength in copper is 106 A m-1.  If magnetic susceptibility             is -0.8x10-5.  Calculate the flux density and megnetisation.

3.a)
Derive an expression for the density of holes in an intrinsic semiconductor using F-D statistics.

   b)
Write the functioning mechanism of varactor.

4.a)
Write the classical free electron theory of metals and discuss the influence of carrier scattering on electrical conduction.

   b)
Write a brief note on Flux quantization in super conductors.

5.a)
What are Frenlee and Schottky defects in crystals and derive an expression for the calculation of  their density in either of the cases.
   b)
Calculate the packing fraction in BCC crystals.
6.a)
Derive an expression for the lattice energy in ionic crystals in terms of ionic separation and attractional  /repulsive interaction strength .

   b)
Calculate the spacings between (111) planes and (110) planes in a Nacl crystal of lattice constant equal to 5.64 AU.
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7.a)
Derive time independent Schrodinger wave equation and write the significance   of (.
   b)
What would be the  de Broglie wave length of a neutron wave (mN=1.675x10-27kg) propogating at 300o K.

8.
Write short notes on


a)
Burger’s vector.


b)
Primitive unit cell


c)
Effectives mass of electron


d)
Piezoelectricity.
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1.a)
Obtain an expression for the cohesive energy in ionic crystals.

b)
Draw a clear distinction between primitive and non primitive nature of sub classes in cubic form of crystals.

2.a)
What are Frankel defects and derive an expression for the density of Frenkel defects in a solid.

   b)
Show that the inter planer distance dhKl in a cubic system reduces to 
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3.a)
Justify how a metallic electron can be picturised to a particle in a potential box.  Write the Schroedinger’s equation of it and discuss the quantum nature of energy values and states of electran.

   b)
Calculate the angle at which neutrons (mN is 1.675x10-27 kg) are reflected (first order) with 0.15 ev energy from a crystal of 0.25 nm parameter (given h=6.626x 10-34 J-s).

4.a)
Write the salient features of Kravig- pennes model with appropriate picturization of the potential encountered by a crystal bound electron.

   b)
Calculate the collision time of free electrons in a conducting metal                      (( = 8.92x103Kg m-3) of density 8.92x 103 kg. M-3 and atomic mass 63.55        (given me = 9.1x10-31 kg and e= 1.6x10-19 coulomb).
5.a)
Derive the continuity equations in extrinsic semiconductors along with the Einstein’s equations of drift and diffusion mechanism.
   b)
Calculate the number of ionized impurities at 300o k, if the donor level 0.045 ev below the bottom of conduction band and Fermi level lies 0.01 ev above the donor level of a semiconductor.
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6.a)
Address the problem of internal electric field in dieletrics and obtain  an expression for it in a cubic system.
   b)
The complex dielectric constant of a material is 4.5 and loss factor is 3x10-2 at 1MHz frequency.  Find it’s complex polarizability if Lorentz’s force is operative (given density is 4.2x1028 m-3 and (o = 8.85x10-12 Fm-1)
7.a)
Give the detailed clarification of magnetic materials and discuss the influence electron spin towards the origin of magnetism.

   b)
The magnetic field strength on silicon is 1000 Am-1.  If the susceptibility             is - 0.7x10-5, calculate magnetization and flux density

8.
Write short notes


(i)
Semiconductor laser


(ii)
Acceptance angle in optical fibres
(iii) Volt-ampere characteristics of zener diode

(iv) Burger’s vector in dislocations.
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