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Code No: X0225 
 

II B. Tech I Semester Supplementary Examinations May – 2013 

 ELECTRO MAGNETIC FIELDS 
(Electrical and Electronics Engineering) 

Time: 3 hours                                                                         Max. Marks: 80 
 

Answer any FIVE Questions 
All Questions carry Equal Marks 
~~~~~~~~~~~~~~~~~~~~~~~~~  

 

1. a) A set of point charges of 50 nC each are located at A(1,0,0) m , B(-1,0,0) m, C(0,1,0) m and  

  D(0,-1,0) m in   free space. Find the total force on the charge at A. 

 b) Explain the application of Gauss’s law for a line charge enclosed by a circular cylindrical 

 Gaussian surface. 

 

2. a) An electric dipole located at the origin in free space has a moment zyx aaaP +−= 23 nC-m. 

 Find potential at PA (2, 3, 4) m. 

 b) Derive the Laplace’s and Poisson’s equations. 

 

3. a) Discuss the nature of the electric field at the conductor- dielectric boundary conditions. 

 b) Derive the expression for energy density in an electrostatic field. 

 

4. a) A filament carrying a current of 15 A in the za direction along the entire z-axis. Find the  

  magnetic field intensity in rectangular coordinates at point PA (2, -4, 4) m. 

 b) A filamentary conductor is formed into an equilateral triangle with sides of length l, carrying  

  current I. Find the magnetic field intensity at the centre of the triangle. 

 

5. a) What are the limitations of Amperes current law? How this law can be modified to time 

 varying field. 

 b) A circular loop located on x2 + y2 = 9, z = 0 carries a direct current of 10 A along a� 

 direction. Determine H at (0, 0, 5) and (0, 0, -5).  

 

6. a) Derive the formula for force on a current carrying element in a magnetic field and explain.  

 b) Derive an expression for the torque on a current loop placed in a magnetic field  

 

7. a) What is scalar magnetic potential? Discuss its limitations? 

 b) Derive the relationship between self inductance and mutual inductance. 

 

8. a) State and explain the Faraday’s laws of electromagnetic induction? 

 b) Derive the Maxwell’s fourth equation and explain? 
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1. a) An infinite uniform line charge is 2 nC / m lies along the x-axis in free space, while point  

  charges of 8 nC each are located at (0,0,1) m and (0,0,-1) m. Find the electric field intensity 

 at a point P (2, 3, - 4)m. 

 b) Explain the application of a Gauss’s law for a differential volume element. 

 

2. a) An electric dipole located at the origin in free space has a moment zyx aaaP +−= 23 nC. m.  

  Find potential at   r = 2.5 m, � = 300 and Ø = 400. 

 b) Derive the solution of Laplace’s equation in one variable form and explain.  

 

3. a) Discuss the behavior of electric field at the dielectric – dielectric boundary conditions. 

 b) Derive the expression for capacitance of a parallel plate capacitor. 

 

4. a) A current sheet of mAak x /8=  flows in the region -2 < y < 2 in the plane z = 0. Calculate  

  magnetic field intensity at P (0, 0, 3)m. 

 b) Derive the formula for magnetic flux density at a point P (0, 0, z) on the z – axis if there is a  

  current carrying circular conductor of negligible cross section is located at z = 0 plane. 

 

5. a) Show that JH  
��

=×∇ . 

        b) Find the magnetic field intensity at centre of a square of sides equal to 5 m and carrying a 

 current equal to 10 A. 

 

6. a) Derive the formula for force on a two straight long and parallel current carrying conductors. 

        b) Write a note on magnetic dipole and dipole moment. 

 

7. a) Determine the self inductance of a solenoid? 

 b) What is vector magnetic potential? Discuss its properties? 

 

8. a) Derive the Maxwell’s fourth equation and explain? 

 b) What is Poynting theorem? Explain its significance? 
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1. a) Infinite uniform line charges of 5 nC / m lie along the (positive and negative) x and y axes in  
  free space. Find electric field intensity at   i) A (0, 0, 4) m and     ii) B (0, 3, 4)m.  
 b) Derive the relation between force, electric field intensity, and potential acting between the  
  point charges with suitable example. 
 

2. a) A dipole of moment mnC6P −= is located at the origin in free space.  Find potential at P  

  where   r = 4 m, � = 200 and Ø = 00. 
 b) Derive the formula for electric field intensity due to an electric dipole. 
 
3. a) Derive the expression for capacitance of a spherical capacitor.  
 b) What is equation of continuity? Derive it and explain. 
 
4. a) A thin ring of radius 5 cm is placed on z = 1 cm, so that its centre is at (0, 0, 1) cm. If the  

  ring carries 50 mA along φa direction, find the magnetic field intensity H at points ( 0, 0, -1) 

 cm and (0, 0, 10) cm. 
 b) If a solenoid has 2000 turns, a length of 75 cm, a radius of 5 cm, and carries a current of       

  50 mA along φa . Find magnetic field intensity at (0, 0, 0) cm and (0, 0, 75) cm 

 
5. a) State and explain the Ampere’s circuital law? 
        b) A square loop 10 cm on a side has 500 turns that are closely and tightly wound and       

 carries a current of 120 A. Determine the magnetic flux density at the centre of the loop. 
 
6. a) Derive the expression for force between two long parallel current carrying conductors placed 

 in a magnetic field. 
       b) A single-phase circuit comprises two parallel conductors A and B, each 1 cm diameter and 

 spaced 1 meter apart. The conductors carry currents of +100 and -100 amperes respectively. 
 Determine the magnetic field intensity at the surface of each conductor and also exactly 
 midway between A and B.  

 
7. a) Derive the formula for energy stored in a magnetic field and explain? 
 b) Derive the expression for self inductance of a Toroid? 
 
8. a) What is Poynting vector? Explain its significance? 
 b) State and explain the Faraday’s laws of electromagnetic induction. 
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1. a) A charge of -0.5 nC is located at (25, -30, 15) cm, and a second charge of 0.7 nC is at B  

 (-10, 8, 12) cm. Find electric field intensity at   i) the origin;        ii) P(15, 20, 50) cm. 

b) Define electric potential and explain how the potential of a group of charges can be 

 determined. 

 

2. a) A dipole of moment .6 nCP = m is located at the origin in free space.  Find electric field 

 intensity at P, where   r = 4 m, � = 200 and Ø = 00. 

b) Derive the formula for torque on an electric dipole in an electric field and explain. 

 

3. a) Derive the expression for capacitance of a co-axial capacitor. 

b) Explain the nature of electric field at the conductor – dielectric boundary conditions. 

 

4. a) Show that 0B =•∇  

b)  Find the magnetic field intensity at the origin due to a current element ( π8 az ) µ A-m at the 

 point (4, -5, 1) in free space. 
 

5. a) Derive the equation for point form of Amperes current law. 
       b) Derive expression for magnetic flux density at a point due to a long current carrying 

 filament. 
 

6. a) Derive the formula for force on a two straight long and parallel current carrying conductors. 

b) Derive Lorentz force equation. 

 

7. a) Derive the expression for mutual inductance between a straight long wire and a square loop  

wire in the same plane? 

b) What are permanent magnets? Explain their characteristics and applications. 

 

8. Write a short note on the following: 

       a) Poynting vector 

       b) Statically and dynamically induced e.m.f 

       c) Displacement current. 
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