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UNIT – I 

ELEMENTS OF LIGHT AND SOLID STATE PHYSICS 

PART – A (2 MARKS) 

 

1.What is meant by wave function?{DEC-13] 
 

Wave function is the probability amplitude of finding the electron in an 
energy state of the solid.It is a complex displacement of matter wave (electron 
wave)and we can`t measure it 

  
2.Define depletion layer. 
 

Deflection layer is the region in the p-n junction &it contains no free charge 
carriers it is existing on the both sides of a p-n junction&contains immobile ions it 
is called space charge layer. 

  
3.What are density of states? MAY-11 
 

Density of states is defined as the number of energy states per unit volume 
in an energy interval. It is calculate the number of charge carriers per unit volume 
of the solid. 

  
4.What is meant by contact potential at the p-n junction? 
 

Contact potential barrier arising due to the maintaining of constant 
Fermi level throughout the p-n junction. 

  
5.What is the source of bioelectric signals?   

The living tissues used as a power station generating multiple electrical   
signals with 2 internal sources namely muscles and nerves. 

  
6. What are the types of electrodes?  

• Microelectrodes   
• Depth and needle electrodes   
• Surface electrodes.  

  
7.what is QCSE?  
 

Quantum confined stark effect refers to the bending of potential well dueto 
transverse applied electric field and shifting of the absorptuion edge of exciton to 
lower energy side and resulting absorption of photons  

 

8.What are the needs of the electrodes? JUNE-12  
 
• Electrodes makes a transfer from the ionic conduction in the tissue to the 
electronic conduction which is necessary for making measurement.  
 
• Electrodes plays an important part in the satisfactory recording of bioelectric 
signals and their choice requires careful consideration.  
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9.Mention the important semiconductors used in laser and LED’s?NOV/DEC-13  
 

InGaAsP-to produce wavelength from 1.3µm to 1.7µm GaAlAs-to produce 

wavelength from 0.8µmto 0.9µm  

  
10.What is the effect of high rise time of drive current in LEDs?  
 

If the rise time increases, carrier life time is increased and hence radiative 
reambination rate is decreased . these lead to decrease of bandwidth and output 
power of LED.  

 

11.Define optoelectronics. 

Optoelectronics is the branch of technology concerned with combined use of 

electronics and light. It can be defined as the study and application of electronic 

devices that source, detect, and control light. Optoelectronics can be considered as the 

subfield of photonics. Photonics includes the generation, emission, transmission, 

modulation, signal processing, amplification, detection, and sensing of light. 

 

12.What is called as auger recombination 

 The Auger effect is a physical phenomenon in which the filling of an inner-

shell vacancy of an atom is accompanied by the emission of an electron from the same 

atom. When a core electron is removed, leaving a vacancy, an electron from a higher 

energy level may fall into the vacancy, resulting in a release of energy. Although most 

often this energy is released in the form of an emitted photon, the energy can also be 

transferred to another electron, which is ejected from the atom; this second ejected 

electron is called an Auger electron or auger recombination 

 

13.What is meant by Polarization and what are the two methods of polarization 

 If the electric field vector of an  EM wave  propagation in free space vibrates in 

a specified plane, the wave is said to be plane  polarized. Any real beam of light 

comprises many individual waves and in general the plane vibration of their electric 

fields will be randomly oriented. Such beam of light is un polarized and the resultant 

electric field vector changes orientation randomly in time. The light beams 

characterized by highly oriented electric fields and such light is referred as being 

polarized.  

https://en.wikipedia.org/wiki/Inner-shell_electrons
https://en.wikipedia.org/wiki/Inner-shell_electrons
https://en.wikipedia.org/wiki/Atom
https://en.wikipedia.org/wiki/Electron
https://en.wikipedia.org/wiki/Core_electron
https://en.wikipedia.org/wiki/Energy
https://en.wikipedia.org/wiki/Photon
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Polarization Methods: 

  1.Reflection    2.Absorption 

 

 

14.What do you meant by interference? [NOV/DEC 2016]  

It can be defined as the superimposition or mixing up of 2 or more waves 

which results in forming another new wave. Interference is denoted as I. 

 

15.State Malus Law 

Malus stated that the intensity of polarized light transmitted through the analyser 

varies as the square of cosine of the angle between the plane of transmission of the 

analyser and the plane of  polarizer  𝐼1  = 𝐼0  𝑐𝑜𝑠2θ 

 

16.Distinguish fresnel and fraunhofer diffractions 

S.No Fresnel  Diffractions 
 

Fraunhofer Diffractions 

1 Either point source or an 

illuminated narrow slit is used 

Extended source  at infinite distance is 

used 

2 Wavefront undergoing 

diffractions is either spherical or 

cylindrical 

Wavefront undergoing diffractions is a 

plane wavefront 

3 Source and the screen are at finite 

distances from the obstacle 

producing diffraction 

Source and the screen are at infinite 

distances from the obstacle producing 

diffraction 

4 No lens is used to focus the rays Converging lens is used to focus the 

parallel rays 

 

17.Define radiative recombination and non-radiative recombination process. 

 When temperature rises up, if a photon is released then that type of process is 

known as radiative recombination. If no emission of photon occurs, then that type of 

process is known as non-radiative process. 
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18.Differentiate diffraction and scattering 

 Diffraction is a phenomenon observed only in waves, but scattering is 

phenomenon  observed in both waves and particles 

 Diffraction is a property of propagation of waves ,where as scattering is a 

property of wave interactions 

 Diffraction can be taken as evidence for the wave nature of light. Some forms 

of scattering (Compton scattering) can be taken as evidence for the particle 

nature of light. 

 

19.Differentiate between coherent and incoherent light 

Coherent light is light in which the photons are all in 'step' – other words the 

change of phase within the beam occurs for all the photons at the same time. There are 

no abrupt phase changes within the beam. Light produced by lasers is both coherent 

and monochromatic (of one 'colour'). 

 

 

 

 

Coherent light        In Coherent light 

Incoherent sources emit light with frequent and random changes of phase 

between the photons. (Tungsten filament lamps and 'ordinary' fluorescent tubes emit 

incoherent light). 

 

20.What is meant by Primitive cell? 

 A primitive cell is a unit cell constructed so that it contains only one lattice 

point (each vertex of the cell sits on a lattice point which is shared with the 

surrounding cells, each lattice point is said to contribute 1/n to the total number of 

https://en.wikipedia.org/wiki/Unit_cell
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lattice points in the cell where n is the number of cells sharing the lattice point).] A 

primitive cell is built on the primitive basis of the direct lattice, namely a 

crystallographic basis of the vector lattice L such that every lattice vector t of L may 

be obtained as an integral linear combination of the basis vectors, a, b, c. 

 

PART – B (16 MARKS) 

1. From the Schrodinger equation, explain the formation of energy bands in 

solids. [May/June-2013] [NOV/DEC-2016] . 

 Derivation 

 Schematic diagram 

 Graph 

 Energy band diagram 

2.Derive the expression for concentration of electrons and holes in an intrinsic 

semiconductor, with relevant diagrams. [May/June-2013] [APR/MAY 2017] 

 Equation 

 Energy band diagram  

 Illustration of band-band recombination 

3. Explain  

i).Wave nature of light and the principle of superposition [Nov/Dec-2013]                 

[Nov/Dec 2016] 

ii).With a neat diagram explain the interference effects in a thin film of refractive 

index “n”  

 Derivation 

 Principle 

 Diagram 

 Refractive index 

 Interference 

4.Explain in detail about the excess carriers in semiconductors and hence derive 

an expression for the variation of excess carriers concentration with distance and 

time. 

 The density of states  

https://en.wikipedia.org/wiki/Primitive_cell#cite_note-doitpoms-1


Sri vidya college of Engineering & Technology              OED – QUESTION Bank – UNIT - 1 
 

OPTO ELECTRONIC DEVICES - QUESTION BANK- UNIT 1 ECE DEPT 

 

 The fermi-Dirac distribution 

 Carrier densities for an n-type semiconductor. 

 Equation  

 Graphical representation 

5. Discuss about drift and diffusion of carriers with relevant mathematical 

expressions. 

 Minority carrier injection and diffusion 

 Derivation 

 Diagram 

 

6. Discuss about the Schematic laout and geometric for a Youngs double slit 

interference experiment 

 Schematic laout 

 Iterference Principle 

 Equation 

 

 

 

 

 

 

 

 

 


