Government Engineering College, Bhuj
Assignment-2 (Engineering Physics)
Ch-3, 4, 5, 6, 7, 9, 10

Ch-3 Crystal Physics
1) Explain- Unit Cell
2) Write short note on Crystal Systems.
3) State three laws of crystallography.
4) What is Hauy’s law? Explain shortly.
5) Explain Miller Indices with proper example.
6) Define: Co ordination Number.
7) Derive Atomic Radius for simple Cubic, FCC & BCC cells.
8) Explain Packing & Atomic Fraction Number (AFP).
9) How can we derive Miller Indices? Explain.
10) Find Weiss Indices and Draw these Planes in Cubic System.
110, 101, 201, 200.5,212,111,101
11) Explain Bragg’s law.

Ch-4 Band Theory of Solids

1) Explain different bands in solid and & Explain its formation.
2) What is Hall Effect? Explain it and obtain expressions for Hall Voltage and Mobility of Charge Carrier.
3) Derive an equation for Hall Angle.
4) Derive an expression for conductivity of Intrinsic and Extrinsic Semiconductors.
5) Write short notes: LED, Varactor Diode, Solar Cell, Transition Capacitor, LDR,
Ch-5 LASER

1) What is LASER?
2) Define: Spontaneous Emission, Stimulated Emission.
3) Derive relation between Einstien’s Coefficients.
4) Define: Metastable  state, Population Inversion, Explain Lasing action in Crystal.
5) Explain: a. RUBY laser b. Nd:YAG laser c. CO2 laser
6) Explain applications of LASER.
7) Explain HOLOGRAPHY







Ch-6 Optical Fibre Communication

1) What is Total Internal Reflection?
2) Explain basic structure of Fibre Cable.
3) Write Snell’s Law for Refraction.
4) Give detailed classifications of Fibre Optic Cables.
5) Derive Expression for Acceptance Angle and Numerical aperture.
Ch-7 Conducting Materials
1) Derive formula for electrical Conductivity in Metal and prove б  α 1/√T
2) Derive Weidmann- Franz Law for thermal Conductivity.
Ch-9 New Engineering Materials
1) Define: Metallic Glasses.
2) Write applications of Metallic glasses.
3) What is Nano Technology? Explain FULLERENE and Carbon Nanotubes.
4) Short note: Shape Memory Alloys
Ch-10 Non Destructive Testings
1) List the methods of NDT.
2) List the types of defects in solids.
3) Explain any one method from above list.
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Ann-type Ge sample has a donor density of 10 /m’. It is arranged 1n Hall Effect experiment
having magnetic field of 0.5 Tesla and current density S00A/m’. Find the Hall voltage if the
sample is 3mm wide, [Ans: 4.7 mV]

The current flowing in a certain reverse biased junction at room temperature is 2 x 107 A,

What will be the current flowing through the junction if forward bias of 0.1V is applied?
[Ans: 9.2 pA]

Saturation current in a reverse biased p-n junction is 5 microamperes. Calculate the current

across the junction when it is forward biased at 300 millivolts (temperature of the Jjunction is
270C)
Anelectric field of 100 V/m is applied to a sample of n-type semiconductor. The Hall coefficient

of semiconductor is found to be -0.0125 m?/C. Determine the current density in the sample
assuming electron mobility as 0.36 m?/V.s. [Ans: 2880 A/m?]

In a solid, consider the energy level lying 0.01 eV above Fermi level. What is the
probability of this level being occupied by an electron at 300 K? [Ans: 0.405]
In a solid, consider the energy level lying 0.01 eV above Fermi level. What is the
probability of this level being not occupied by an electron at 300 K? [Ans: 0.595)
In a solid, consider the energy level lying 0.01 eV above Fermi level. What is the
probability of this level being nor occupied by an electron at 200 K? [Ans: 0.641]




image1.png
1. The density of copper is 8980 Kg/m® and unit cell dimension is 3.6A. Atomic wt. ofcoppa
is 63.54. Determine crystal structure.  Calculate atomic radius and interplanar spacing,
(110)plane

2. Using the following data find the type of unit cell GaAs forms:

Density of GaAs =5.324 gm/em’-atomic weight of Ga = 69.7, atomuc weight of As 7419
lattice constant of GaAs = 5.65A.

3, Draw crystal planes having Miller indices (1), (I0)and (211),

4,4 certain crystal has axial units x:y:z of 0.424:1:0 367, Find the Miller indices of cryslu)di
faces whose interc epts are 0.212:1:0.183. IAns: (212)]
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alculate the interplanar spacing for a (321) plane in a simple cubic lattice whose lattice
constant is 4.2 A, [Ans: 1.12 A]

The lattice constant of BCC iron at 20° C is 2.87A. The density of iron is 7870 kg/m’.
Determine its atomic mass?

Nickel is characterized by FCC lattice. The edge of the unit cell is 3.52A. The atomic weight
of nickel is 56.71kg/k-mol. Determine the density of the metal.

Draw crystal planes having Miller indices (111), (110)and (211).

. Find the Miller indices of a set of planes with intercepts a, 2a and 3a on X,Y and Z axes

respectively for a cubic crystal.

Draw separately the planes (100), (110) and (111) in a simple cubic crystal.

What are Miller indices? Draw crystal planes having Miller indices;

(2,1,0), ( 1,0,1 ) and ( 0,1,0) for simple cubic structure.

Draw separately the principle planes (100), (110) and (111) in a simple cubic crystal.

Find the Miller indices of a set of planes with intercepts a, 2a and 3a on X,Y and Z axes
respectively for a cubic crystal.

Draw crystal planes having Miller indices (111), (110) and (211).
Lead is face centered cubic with an atomic radius r = 1.746A. Find the spacing of :
(200), (220) and (111) planes.

. Calculate the longest wavelength that can be analyzed by rock salt crystal of spacing 2.82A

in the first order.




