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   CO BL 
Q.1(a) Fill in the blank and write the mathematical expression of it: 

The net outward flow of flux of a vector field per unit volume over a closed incremental 
surface________________ 
The circulation of a vector field per unit surface 
area____________________________________________________ 
 

[2] 1 2 

Q.1(b) For any vector field 𝐴, write the value of the divergence of the curl of the vector field. 
Under some circumstances, if curl of a vector field 𝐴   is zero, what would be the 
mathematical expression of vector field 𝐴? Suppose 𝐴 is magnetic vector potential, what 
does the curl of magnetic vector potential corresponds to? 

[3] 1 2 

     
     

Q.2(a) Derive Maxwell’s divergence equations for electrostatic and electromagnetic time invariant 
cases. 

[2] 1 3 

Q.2(b) Derive Maxwell’s curl equations for electrostatic and electromagnetic time invariant cases. 
Derive Maxwell’s third equation for electrodynamic case. 

[3] 1 3 

     
     

Q.3(a) The divergence of Maxwell’s fourth equation for electromagnetic time invariant case 
contradicted continuity equation. Derive Maxwell’s fourth equation for electrodynamic 
case. 

[2] 2 4 

Q.3(b) Derive continuity equation. Explain relaxation time and derive mathematical expression of 
it in terms of permittivity and conductivity of the medium. 

[3] 2 4 

     
     

Q.4(a) Write the mathematical expressions for electric field vector and Lorenz condition for 
potentials for electrodynamic case. 

[2] 2 4 

Q.4(b) Derive Poisson’s equations for electrodynamic cases for electric scalar potential (Φ) and 
magnetic vector potential 𝐴 . 

[3] 2 4 

     
     

Q.5(a) Write the point form of Maxwell’s equations assuming time factor 𝑒  [2] 3 5 
Q.5(b) If �⃗� = 2𝑠𝑖𝑛(10𝑡 + 𝑥 − 𝜋 4⁄ )𝑦 and𝑄 = 𝑒 (𝑥 − �̂�)𝑠𝑖𝑛(𝜋𝑦), determine the phasor form of �⃗� 

and the instantaneous form of 𝑄 . 

[3] 3 5 

     
 
 

::::::20/02/2023::::::M 
  


