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                                               Answers any five questions                                    5 X 20 =100 

 

1. (a) Let 𝐸 = 3𝑎𝑦 + 4𝑎𝑧 and 𝐹 = 4𝑎𝑥 − 10𝑎𝑦 + 5𝑎𝑧 

         (i) Find the component of E along F 

        (ii) Determine the unit vector perpendicular to both E and F 

 

   (b) Express the vector 𝐴 = 𝜌𝑧 𝑠𝑖𝑛𝜑 𝑎𝜌 + 3𝜌 𝑐𝑜𝑠𝜑 𝑎𝜑 + 𝜌 𝑐𝑜𝑠𝜑 𝑠𝑖𝑛𝜑 𝑎𝑧 in Cartesian    

      coordinate.                                                                                                                 (10+10)  

2. (a) State and prove Uniqueness Theorem 

   (b) A charge distribution in free space has 𝜌𝑣 = 2𝑟 𝑛𝐶/𝑚3 𝑓𝑜𝑟 0 ≤ 𝑟 ≤ 10 𝑚  and zero    

     otherwise. Determine E at 𝑟 = 2𝑚 𝑎𝑛𝑑 𝑟 = 12𝑚.                                                    (10+10) 

 

3.(a) Prove that the electric field at a point  (𝑟 ≥ 𝑎) due to a uniformly charged sphere of 

radius 𝑎 is the same as the whole charge is located at the centre of the sphere. 

    (b) A circular disk of radius a uniformly charged with  𝜌𝑠  𝐶/𝑚2 . If the disk lies on the 

𝑧 = 0 plane with its along the 𝑧-axis, 

          (i) Show that at point (0,0, ℎ) 
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         (ii) From this, derive the E field due to an infinite sheet of charge on the 𝑧 = 0 

                plane. 

         (iii) If 𝑎 ≪ ℎ  show that E is similar to the field due to a point charge.  

                                                   (8+ (8+2+2)) 

4. (a) Derive the expressions of the electric and magnetic fields of an electromagnetic wave    

         propagating in a lossy dielectric medium. 

    (b) What do you understand by the term loss tangent and what is its physical significance. 

    (c) Obtain the Poynting theorem for the conservation of energy in an electromagnetic field 

         and discuss the physical significance of each term in resulting equation.          (8+4+8) 


