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Question 1: Approximate band gap between the conduction band and the valence band of an insulator is:  (2) 

a. 2eV   b. 5eV   c. 10eV  d. zero 

Question 2: At temperature T = 0K, for energy smaller than Fermi energy, the value of Fermi-Dirac distribution function is (2) 

a. infinity   b. 0   c. 1/2  d. 1 

Question 3: In context of free-electron theory for metals, which of the following statements is incorrect?  (2) 

a.  both the positive charged cores and negatively charged electrons move freely inside a metal. 

b. only negatively charged electrons move freely inside a metal.  c. negatively charged electrons collide with positively charged core inside a metal.  

d. positively charged cores do not move inside a metal. 

Question 4: Name a photonic device in which the increase of photo-current is proportional to the intensity of incident light  (2) 

a.  Zener diode  b. photodiode  c. LED   d. Tunnel diode 

Question 5: In p-n diode, which of the following statement is defining thermal current?  (2) 

a. movement of electrons from filled valence band of p-type material to vacant conduction band of n-type material 

b. movement of electrons from filled valence band of n-type material to vacant conduction band of p-type material 

c. movement of electrons from vacant conduction band of n-type material to filled valence band of p-type material 

d. movement of electrons from vacant conduction band of p-type material to filled valence band of n-type material 

Question 6: Distinguish conductors, insulators and semiconductors on the basis of energy-band theory. (5) Ans: Carbon and silicon example 

Question 7. Discuss the different mechanisms involved in the break-down region of zener diode.              (5) Ans: Avelanche and Zener breakdown 

Question 8.  Consider a semiconductor bar with width 0.1 mm, thickness 10 μm and length 5mm. For applied magnetic field of 10 kG in the 

direction normal to length and current along the length is 1mA, we have Hall voltage -2 mV and voltage applied across length is 100mV. Find the 

type and concentration of majority carriers.      (5)  

 
Question 9. How solar cell is different from light emitting diodes?      (5) Answer: light to electrical energy and vice versa. 
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Question 1: In conductors, band gap between the conduction band and the valence band is:   (2) 

a. 2eV   b. 5eV   c. 10eV  d. zero 

  Question 2: At temperature T = 0K, for energy greater than Fermi energy, the value of Fermi-Dirac distribution function F(E) is   (2) 

a. infinity   b. 0   c. 1/2  d. 1 

Question 3: Effective mass of electron can be negative  (2) 

a. at the lower most levels of valence band     b.  at the top most levels of valence band 

c. at the lower most levels of conduction band   d.  at the top most levels of conduction band 

Question 4: Avalanche multiplication phenomenon can be seen in   (2) 

a. reverse bias of p-n diode   b. reverse bias of tunnel diode   c. reverse bias of zener diode   d. all the above  

Question 5: A solar cell is a photo-diode which is operated at   (2) 

a. zero bias voltage    b. constant  voltage   c. forward bias voltage   d. reverse bias voltage 

Question 6. The Fermi energy for silver is 5.48 eV. In a piece of solid silver, free-electron energy levels are measured near 2 eV and near 6 eV. Near 

which of these energies are more electrons occupying energy levels? And why?    (5)   Answer: 2eV 

Question 7: Discuss thermal current and recombination current in no-bias and reverse bias conditions of PN junction diode with energy level 

diagram.                   (5) 

Question 8:  A Hall-effect probe operates with a 120-mA current. When the probe is placed in a uniform magnetic field of magnitude 0.080 0 T, it 

produces a Hall voltage of 0.700 mV. When it is used to measure an unknown magnetic field, the Hall voltage is 0.330 mV. What is the magnitude 

of the unknown field?        (5)  

 
Question 9: Distinguish direct and indirect band gap material with example.     (5) Ans: Example is GaAs and Si respectively 
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Question 1: Resistivity of semiconductors increase    (2) 

a. with the increase of temperature   b.  with the decrease of temperature  c.   without any variation of temperature  d.    all the above 

Question 2: At non zero temperature, the value of Fermi-Dirac distribution function F(E)  at Fermi energy is   (2) 

a. infinity   b. 0   c. 1/2  d. 1 

Question 3: Which of the following information cannot be derived from Hall effect:   (2) 

a. type of semiconductor   b.  carrier concentration  c.  carrier mobility  d. elastic properties 

Question 4: In Zener diode, during Zener breakdown phenomenon there is    (2) 

a. tunneling of  of electrons from vacant valence band of p-type material to filled conduction band of n-type material 

b. tunneling of electrons from filled conduction band of n-type material to vacant valence band of p-type material 

c. tunneling of electrons from vacant conduction band of n-type material to filled valence band of p-type material 

d. tunneling of electrons from filled valence band of p-type material to vacant conduction band of n-type material 

Question 5: Zener diode is especially used for    (2) 

a. amplification  b. rectification   c. stabilization    d. oscillations 

Question 6: Give assumptions, success and failures of free electron theory.                  (5) 

Question 7:  A Hall-effect probe operates with a 120-mA current. When the probe is placed in a uniform magnetic field of magnitude 0.080 0 T, it 

produces a Hall voltage of 0.700 mV. The thickness of the probe in the direction of B is 2.00 mm. Find the density of the charge carriers, each of 

which has charge of magnitude e.         (5) 

 
Question 8: Discuss the working of solar cell. (5)       

Question 9: Discuss the forward bias behavior of tunnel diode on the basis of energy level diagram.                                                   (5)  
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Question 1: In a metal, electrons are flowing along positive x-axis. As per convention the direction of electric current is along  (2) 

a. positive x-axis  b. positive y-axis  c. negative x-axis  d. negative y-axis 

Question 2: If a positive charge is moving with some velocity along positive x-axis and a magnetic field is applied along positive y-axis then the 

Lorentz force acting on the charge is along   (2) 

a. negative x-axis  b. positive x-axis  c. positive z-axis  d. negative z-axis  

Question 3: During de-excitation of electrons form higher energy state to lower energy state, the energy is released in the form of light in:   (2) 

a.  direct band gap materials   b. indirect band gap materials   c.  all type of materials  d. none of above 

Question 4: Tunneling current in tunnel diode is because of   (2) 

a. movement  of electrons from filled valence band of p-type material to vacant conduction band of n-type material 

b. movement  of electrons from filled conduction band of n-type material to vacant valence band of p-type material 

c. movement  of electrons from vacant conduction band of n-type material to filled valence band of p-type material 

d. movement  of electrons from vacant conduction band of p-type material to filled valence band of n-type material 

Question 5: In p-n diode, when reverse bias voltage V is applied, Fermi level of n-type material   (2) 

a. is at the same height as of p-type material.   b. moves above the Fermi level of p-type material by Ve on energy scale. 

c. moves below the Fermi level of p-type material by Ve on energy scale.    d. none of above 

Question 6: In an experiment designed to measure the Earth’s magnetic field using the Hall effect, a copper bar 0.500 cm thick is positioned along 

an east–west direction. Assume n = 8.46 x 10
28

 electrons/m
3
 and the plane of the bar is rotated to be perpendicular to the direction of B. If a current 

of 8.00 A in the conductor results in a Hall voltage of 5.10 x 10
-12

 V, what is the magnitude of the Earth’s magnetic field at this location?                     

(5) 

 
Question 7: Discuss the working of photodiode.   (5)     

Question 8:  For copper at 300K, calculate the probability that a state with energy equal to 99.0% of the Fermi energy is occupied.                (5) 

 
Question 9. Is effective mass of electron is always positive? Justify your statement.     (5) 


