
Part – A          9 x 2 = 18 
1. What are the importance’s of Fermi energy? 
2. Define work function and give its importance. 
3. Define Drift velocity and Relaxation time. 
4. Write down the drawbacks of Classical free electron theory. 
5. Calculate the drift velocity of free electrons with mobility 3.5x10-3 in copper for electric field 

strength of 0-5Vm-1. 
6. The intrinsic carrier density is 1-5x1016 m-3. If the mobility of electron and hole are 0.13 and 0-

05 m2v-1s-1, calculate the conductivity of intrinsic semiconductor. 
7. Give an expression for Fermi energy of an intrinsic and extrinsic semiconductor at 0K. 
8. Define Hall Voltage and give its expression. 
9. How will you distinguish N-type and P-type semiconductors using Hall Coefficient? 

 
 
 

Part – B          16 x 2 = 32 
 

10. (a) i. Define Fermi energy.   (2) 
     ii. Starting with density of energy states obtain an expression for Fermi energy of the  
         electron at 0K.   (12) 
    iii. Obtain an expression for average energy of an electron. (2) 

Or 
(b) i. State the assumption of classical free electron theory.  (2) 
     ii. Derive an expression for the electrical conductivity of a metal on the basis of classical free       
         electron theory.   (12) 
    iii. Explain how Fermi function varies with temperature. Evaluate the Fermi function for  
         energy KT above the Fermi energy.   (2) 
 

11. (a) i. What is Hall Effect?   (2) 
     ii. Derive an expression for Hall coefficient.   (6) 
    iii. Describe an experiment set up to determine the Hall coefficient and Hall voltage. (8) 

Or 
(b) i. Describe the method of determining the band gap of a semiconductor.  (6) 
     ii. How does the electrical conductivity vary with temperature for an intrinsic semiconductor? 
    iii. A semiconducting crystal with density of 0.5 Wbm-2 applied from front to back  
         perpendicular to largest faces. When a current of 20mA flows length wise through the  
         specimen, the voltage measured across its width is found to be 37micraoV. What is the Hall  
         coefficient of this semiconductor? (2) 
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Unit – I 

CONDUCTING MATERIALS 

1. State wiedemann – franz law. 

2. The Fermi energy of silver is 5.51 eV. What is the average energy of a free electron at 0k? 

3. What are the merits and demerits of free electron theory? 

4. Define density of energy states in metal. 

5. Define drift velocity 

6. Define mean free path. 

7. Define relaxation time  

8. Define collision time. 

9. The thermal conductivity of copper at 20oC is 390 wm-1k-1 and 5.87x107 mho/m 

10. On the basis of free electron motion in a conducting material explain the resistance to a flow 

current. 

11. Find the drift velocity of free electrons with mobility of 3.5 x 10^-3 m^2/Vs in cu for an electric 

field of 0.5 V/m 

12. Define the Fermi energy of metals? 

13. Calculate the Fermi energy of copper at 0°K if the concentration of electron is 8.5 × 1028m–3. 

14. Find the drift velocity of the copper wire whose cross sectional area is 1 mm when the wire 

carries a current of 10 A. Assume that each copper atom contributes one electron to the 

electron gas. Given n=8.5 ×1027 m3 

Unit – II 

SEMI CONDUCTING MATERIALS 

1. The resistivity of intrinsic semiconductor germanium at 300k is 0.47 ohm/m. if the electron and 

hole mobilities are 0.38 and 0.18 m2/ V/s. calculate the intrinsic carrier density at 300k. 
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2. Define hall effect?. 

3. What is meant by band gap in semi conductor? 

4. Compare p & n-type semiconductors. 

5. What are called elemental and compound semi conductors? 

6. Define Fermi level in case of semi conductors. Mention its position in intrinsic and extrinsic 

semiconductors at 0k 

7. What are the applications of Hall Effect? 

8. What is covalent bond? give the structure of a crystal having this bond 

9. Find the resistance of an intrinsic ge rod of 1 cm long, 1mm wide and 1mm thick at 300k.the 

intrinsic carrier density is 2.5 x 1019/m3 at 300k and the mobilities of electron and hole are 0.39 

and 0.19 m2 V-1 s-1. 

10. What is effective mass of an electron? 

11. Mention any two applications of Hall Effect experiments in semiconductors 

Unit – III 

MAGNETIC MATERIALS & SUPER CONDUCTING MATERIALS 

1. What is Bohr magneton? Give Its Value. 

2. Superconductors tin has a critical temperature of 3.7k at zero magnetic field and a critical field 

of 0.0306T at 0k.find the critical magnetic field at 2k. 

3. Distinguish between Dia, Para & Ferro magnetic materials. 

4. What is Hysteresis? What are Hysteresis losses? 

5. Define Magnetic permeability. 

6. Define Magnetic susceptibility. 

7. Define Retentivity. 

8. Define Coercivity. 

9. Define energy product of a magnetic material. 

10. How will you differentiate magnetic materials based on their spin alignment? 

11. Calculate the critical current for a wire of lead with diameter 1 mm at 4.2 k critical temperature 

for lead is 7.18 k and Ho=6.5 x 104 A/m. 

12. What are high temperature semiconductors? give the examples. 

13. Define anti Ferraro magnetism. Mention two materials that exhibit. 

14. What is domain theory of ferromagnetism? 

Unit – IV 

DIELECTRIC MATERIALS 

1. How temperatures effect the polarization of dielectrics? 

2. Give any two applications of ferroelectric materials. 

3. What are dielectric materials? 

4. Define dielectric constant. 
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5. Calculate the electronic polarisability of an isolated Se atom, if the atomic radius of Se atom is 

0.12nm. 

6. Distinguish between polar & non-polar molecules. 

7. Define polarizablity of a dielectric. give the expression for orientation polarization. 

8. Write a note on temperature dependence of polarization. 

9. Calculate the electronic polarizablity of xenon. the radius of xenon atom is 0.158 nm. 

10. Define dielectric loss. 

11. Define orientation polarization.  

12. What is discharge breakdown? 

Unit- V 

NEW ENGINEERING MATERIALS 

1. Name any two examples of ferroelectric materials. 

2. What are carbon nano tubes? 

3. What are the advantages of using metallic glasses as transformer core materials? 

4. Give any four applications of shape memory alloys. 

5. What are the types of carbon nano tubes? 

6. What are the applications of carbon nano tubes? 

7. What are metallic glasses? 

8. Mention few the properties of Ni-Ti alloy? 

9. List the synthesis methods of nano manterials. 

10. Name the types of metallic glasses and mention few metallic glasses. 




