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Instructions: 

1. Total marks: 10 

2. Charge of electron is 1.602 ∙ 10ିଵଽ𝐶. 

3. Mass of electron is 9.1 ∙ 10ିଷଵ𝑘𝑔.  

1. Classical Electron Theory (CET) postulates 

I. σ is related to the English letter ___ [1] 
II. What is the independent electron postulate?  [1] 

III. The thermal velocity of electron at room temperature is of the order of 
10ହ𝑚𝑠ିଵ. Estimate the kinetic energy of electron in 𝑒𝑉. [3] 

2. DC Electrical conductivity 
I. Derive the relation between the drift velocity 𝑣ௗ and electric field 𝐸. What is 

the constant of proportionality called in 𝑣ௗ vs 𝐸? [3] 
II. If a potential difference of 0.5V is applied across a copper wire of length 2m, 

find the drift velocity of electron.  [2] 
 The relaxation time in copper is 3 ∙ 10ିଵସ𝑠. 
  


