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B.Tech. ( Agriculture Engg, / Automobile Engg. /  
Civil Engg. / CSE / ME )       (Sem.–1,2) 

ELECTROMAGNETISM  
Subject Code : BTPH-103-18 

M.Code : 75357 
Date of Examination : 11-07-22 

Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTIONS TO CANDIDATES : 
 1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

each. 
 2. SECTION - B & C have FOUR questions each. 
 3. Attempt any FIVE questions from SECTION B & C carrying EIGHT marks each.  
 4. Select atleast TWO questions from SECTION - B & C. 
  

SECTION-A 

 1. Write briefly : 

  a) Discuss conservative versus non-conservative fields by giving examples. 

  b) Provide physical interpretations for the closed surface integrals of any two vectors. 

  c) What do you mean by the line integral of electric field? 

  d) What is the difference between a potential and potential difference? 

  e) Define electric displacement and explain the significance of the electric displacement 
 vector. 

  f) What is the physical interpretation of Gauss’ law for the magnetic field? 

  g) Explain skin depth. 

  h) Write Maxwell’s four equations in differential form. 

  i) State Faraday’s laws of electromagnetic induction. 

  j) Differentiate between linear, circular and elliptical polarization. 
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SECTION-B 

 2. a)  What is line charge density? Derive an expression for the electric field due to an 
infinitely long uniformly charged straight wire using Coulomb’s law.  

  b)  Derive the Laplace’s and Poisson’s equations and discuss their applications. 

 3. Using Gauss's theorem calculate the electric field due to uniform spherical of charge at a 
point (a) outside the shell and (b) inside the shell. Hence show that for points lying 
external to it a uniformly charged spherical shell behaves as if the entire charge were 
concentrated at its center and for point lying inside it the electric field is zero. 

 4. a)  State and explain Biot-Savart law. Using the concept of the vector potential, derive 
the expression for Biot-Savart’s law. 

  b) Prove that the line integral of the magnetic field over a closed path enclosing a 
current carrying wire is independent of the shape of the path. 

 5. a)  Write short notes on: (i) Hysteresis curve (ii) Permanent magnets.  

  b)  The horizontal component of flux density of the earth's magnetic field is 1.7 × 10–5 

weber/m2. What is the horizontal component of the magnetic intensity? 
 

SECTION-C 

 6. a)  Derive the expression for energy stored in a magnetic field.  

  b) What is electromagnetic induction? Derive the differential form of Faraday's law. 
  

 7. a)  Derive the equation of continuity for the time varying fields.  

  b)  State the Poynting theorem and prove it.  

 8. a)  State and explain Maxwell’s equations for the electromagnetic field. Starting from 
Maxwell’s equations, deduce the wave equation for a plane wave in free space.  

  b)  Derive Coulomb’s law of electrostatics with the help of Maxwell’s first equation.  

 9. Show that inside the conducting medium the wave is damped and obtain an expression   
for the skin depth. 
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