[image: image1.wmf]a

x

n

Sin

a

2

)

x

(

p

=

y

 
Sreenidhi Institute of Science & Technology

(An Autonomous Institution)
Code No:  101PH01/111PH01 
B. TECH. I – Year I – Semester Examinations, February, 2013 (Supplementary)
ENGINEERING PHYSICS - I (Common to all branches)
Time:
3 Hours







     Max. Marks : 70

 
Note : No additional answer sheets will be provided.

Part-A (Objective Type)

Max. Marks:20

Answer all QUESTIONS.
1.
Calculate the packing fraction of diamond structure.
2.
What are Miller indices?  Find the Miller indices of plane parallel to Y and Z axes.

3.
What is Bragg's Law?  Explain.

4.
Write short notes on Line defects.

5.
Differentiate canonical and grand canonical ensembles.

6.
What are drawbacks of classical free electron theory in metals.

7.
Derive de-Broglie wavelength equation associated with electronics.

8.
Explain Heisenberg's Uncertinity Principle.

9.
Explain origin of energy bands in solids.

10.
Distinguish conductors and insulators.
Part – B  
Max. Marks: 50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1.
Show that FCC is most closely packed structure than simple cubic and BCC 
structures by calculating their packing with neat diagrams.
2.
a)
Deduce an expression for interplanar spacking of orthogonal crystal 
system.
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b)
Lattice constant of copper is 0.38 mm.  Calculate the distance between 
(110) planes.
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3.
a)
Distinguish between Frenkel and Schottky defects.
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b)
Derive an expression for the concentration of Schottky defects in an ionic 
crystal.
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4.
a)
Explain Fermi - Dirac distribution function.
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b)
Illustrate the effect of temperature on Fermi-Dirac distribution function. [ 3 ]

5.
a)
What are failures of the Drude - Lorentz free electron theory.  Explain the 
quantum free electron theory and derive the expression for conductivity.
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b)
Find the relaxation time of conduction electrons in a metal of resistively 
1.54x10-8 ohm-m and number of free electrons are 5.8x1028/m3 .
[ 3 ]


6.
Derive the expression for energy values, wave functions and explain in detail the behaviour of a particle in a one dimensional potential box of width 'a'.  
[ 10 ] 

7.
a)
Show that the eave function of a particle in one dimensional potential box 
of length 'a' is
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b)
Show that the energies of particle in a potential box are quantized.
[ 3 ]
8.
a)
Discuss various special cases for the electron motion in a periodic potential field 
of Kroning and Penney model.
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b)
Derive expression for the effective mass of an electron and explain its 
significance.
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