
Question Bank :EC6403 
 

UNIT I STATIC ELECTRIC FIELD 
 

PART –A 
 

1. Define scalar and vector field? Give its two examples.   
2. Define base (unit) vector? What is its function while representing a function?   
3. Define rectangle, cylindrical & spherical coordinates.   
4. Define line, surface & volume charge density.   
5. Define Curl, Divergence & Gradient with mathematical expression.   
6. State Stroke‟s theorem & Write mathematical expression for Stroke‟s theorem.   
7. State Divergence theorem & Write mathematical expression for Divergence theorem.   
8. Convert the point P(3, 4, 5) from the cartesian to spherical coordinates. Prove that curl 

grad   
Φ = 0.   
9. Determine the gradient of the scalar filed F = 5r

2
+r Sinθ. Show that vector H = 

3y
4
z

2
ax+4x

3
z

2
ay+3x

2
y

2
az is solenoidal.   

10. State Coulomb‟s law (or) State Coulomb‟s law in vector form. What are the features of 
Coulomb‟s law?   

11. In XY plane, Q1=100 µC at (2,3)m, experiences a repulsive force of 7.5 N because of 

Q2 at (10,6)m. Find Q2.  

12. Define electric field intensity. Mention any two sources of electromagnetic field.   
13. State Gauss law. What is the use of Gauss‟s law?   
14. State Divergence theorem. Show that .E=0 in the case of a point charge.   
15. Define electric flux and electric flux density? Write relation between E & D.   
16. Define potential. Distinguish potential & potential difference.   
17. Define electric scalar potential. Write down relation between potential & electric field.   
18. What is an electric dipole? Write down the potential due to an electric dipole.  

 
19. State nature of conservative field. A point charge +2 nC is located at origin. What is the 

value of potential at P(1,0,0)m.  

 

  PART –B   

1. (i) Write shot notes on three co-ordinates. (8)  

 (ii) Given the two points A(x=2,y=3,z=-1) &   B(r=4,θ=25
o
,Φ=120

o
). Find the spherical 

 coordinates of A and cartesian coordinates of B. (8)  

2. (i) Find the gradient of scalar system t = x
2
y+e

z
 at point P(1,5,-2). (4)  

 (ii) Determine the divergence and curl of the given filed F=30ax+2xyay+5xz
2
az at (1,1,-0.2) 

 and hence state the nature of the filed. (6)  

 (iii) Describe the classification of vector filed. (6)  
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3. (i) Explain Coulomb‟s law and deduce the vector form of force equation between two point 

 charges.  (6) 

 (ii) Write short notes on principle of superposition of fields as applied to charge distribution. 

   (6) 

4. (i) Find the electric field at the origin  due to 10
-8

 C charge located P(0,4,4)m and -0.5×10
-8

 
 C charge at Q (4,0,2)m. 

 (ii) Explain electric filed due to continuous charge distribution. 

 (iii) An infinitely long uniform line charge located at y=3, z=5. If  ρL = 30 nC/m. Find  the 

 electric field intensity at (i) Origin (ii) P(0,6,1) (iii) P(5,6,1). 

5. (i)Determine  the  electric  field  intensity of  an  infinitely long,  straight  line  charge  of  a 

 uniform density ρL C/m. 

 (ii)  Find the force on a point charge q located at (0,0,h)m due to charge of surface charge 

 density ρs C/m
2
 uniformly distributed over the circular disc r ≤ a, z=0m. Also find electric 

 field intensity at the same point. 
6. (i) Derive the electric field due to an infinite uniformly charged sheet. 
 (ii) Derive electric flux density for various charge distribution. 

7. 

(i) Derive an expression for electric field intensity at point P due to an 
electric dipole. Also 

 find E at the same point. 
                               

(ii) Given that 
volume enclosed by r=4m and θ=π/4. 

(i) State and prove Gauss‟s law. Write applications of Gauss‟s law.  Describe any one 

application of Gauss‟s law. 

8. (i) Given a filed  E =(-6y/x2) a x +(6/x) a y +5 az  v/m. Find the 

potential difference VAB given 
A(-7,1,2) & B (4,1,2). (8) 

(ii) Derive an expression for potential energy stored in the system of n point charges. (8) 
 

UNIT II CONDUCTORS AND DIELECTRICS 
 

PART –A 
 

1. State continuity equation in integral and differential form? What do you understand from 
current continuity equation?  

 
2. Write the equation of Ohm‟s law in point form.  

 
3. Define current density. Write the relation between current and current density.  

 
4. What is the difference between homogeneous and nonhomogeneous medium.  

 
5. State properties of conductor and dielectric materials.  

 
6. What is polarization? Define polarization and Write mathematical equation for polarization.  

 
7. Define dielectric strength. Write its value for the air with unit.  

 
8. What is the difference between linear and nonlinear medium.  

 
9. Why is the electrostatic potential continuous at boundary?  

 
10. Define the boundary conditions for the conductor- free space boundary in electrostatic and 

interface between two dielectrics.  
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11. How is the principle of conservation of charges depicted? Calculate the energy stored in a 
10 µF capacitor which has been charged to a voltage of 400v.   

12. What is capacitance? Write the capacitance equation of a coaxial cable.   
13. Using Gauss‟s law, derive the capacitance of a co-axial cable.  

 
14. Determine the capacitance of a parallel plate capacitor having tin foil sheets, 25 cm square 

plates separated through a glass dielectric 0.5 cm thick with relative permittivity 6.  
 

15. Determine the value of capacitance between two square plates cross sectional area 1 sq.cm 

separated by 1 cm placed in a liquid whose dielectric constant ids 6 and the relative 

permittivity of free space is 8.854 pF/m.   
16. Obtain Poisson‟s equation from Gauss‟s law.   
17. Express Laplace‟s equation in different co-ordinate systems.   
18. State the difference between Poisson‟s and Laplace‟s equation.   
19. Write Laplace‟s equation and its applications.   
20. State Uniqueness theorem.  

 
 
 
  PART –B   

1. (i) Obtain the equation of continuity in integral and differential form. (8)  

 (ii) Find the total current in a circular conductor of radius 4 mm if the current density varies 

 according to J = (10
4
/r) A/m

2
.  (4)  

 (iii) Explain the electric field distribution inside and outside a conductor. (4)  

2. (i)  Discuss  briefly  about  the  nature  of  dielectric  materials.  List  out  the  properties  of 

 dielectric materials.  (8)  

 (ii) A linear, homogeneous, isotropic dielectric material has ξr = 3.6 and is covering the 

 space between z = 0 and z = 1. If V= -6000 z volts in the material, Find E, P and ρS. (8) 

3. (i) Explain and derive the boundary conditions for a conductor free space interface. (12) 

 (ii) What are the salient points to be noted when the boundary conditions are applied? (4) 

4. (i) Derive the boundary conditions of the normal and tangential components of electric field 

 at the interface of two media with different dielectrics. (12) 

 (ii) Deduce the expression for joint capacitance of two capacitors C1 and C2 when connected 

 in series and parallel. (4) 

5. (i) Derive the capacitance of a parallel plate capacitor. (8) 

 (ii) A parallel capacitor has an area of 0.8 m
2
, separation of 0.1 mm with a dielectric for 

 which ξr = 1000 and a field of 10
6
 V/m. Calculate C and V. (8) 

 
6. (i) A cylindrical capacitor consists of an inner conductor of radius „a‟ & an outer conductor 

whose inner radius is „b‟. The space between the conductors is filled with a dielectric   

permittivity ξr  & length of the capacitor is L. Determine the capacitance. (8) 
 

(ii)  Derive  an  expression  for  the  capacitance  of  a  spherical  capacitor  consisting  of  2  
concentric spheres of radius „a‟ & „b‟. (8) 

 
7.  (i) Find the capacitance of a conducting sphere of 2 cm in diameter, covered with a layer of  
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polyethelene with ξr = 2.26 and 3 cm thick. (8) 
 

(ii) Obtain the expressions for the energy stored and energy density in a capacitor. (8)  
 

8. (i) Derive the expression for the capacitance of parallel plate capacitor having two dielectric   
media. (8) 

 

(ii) A capacitor with two dielectrics as follows: Plate area 100 cm
2
, dielectric 1 thickness = 3 

mm, ξr1 = 3, dielectric 2 thickness = 2 mm, ξr2 = 2. If a potential of 100 V is applied across the 

plates. Find the energy stored in each dielectric and potential gradient in each dielectric.  
(8) 

 
9.  (i) Derive Poisson‟s and Laplace‟s equation. (8)  

(ii) Given the potential filed, V = (50 Sin θ/r
2
) V, in free space, determine whether V 

satisfies Laplace‟s equation. (8)  
10. (i) Find the expression for the cylindrical capacitance using Laplace‟s equation.   (8)  

 
Two parallel conducting plates area separated by distance „d‟ apart and filled 

with dielectric medium having ξr as relative permittivity. Using Laplace‟s 

equations derive an expression for capacitance per unit length of parallel plate 
capacitor, if it is connected to a DC source supplying „V‟ volts.                                      
(8)       UNIT – 

III STATIC MAGNETIC FIELDS 
 

PART – A 
 

1. Define magnetic field intensity and state its unit.   
2. Define magnetic flux density and state its unit.   
3. What is the relation between magnetic flux density and magnetic field intensity?   
4. State Biot-Savart‟s law.   
5. State Ampere‟s circuital law.  

 
6. State expression for H in all the regions if a cylindrical conductor carriers a direct current I 

and its radius is „R‟ m.   
7. State Stoke‟s theorem.   
8. What is scalar magnetic potential?   
9. Define vector magnetic potential and state its unit.   
10. State Laplace‟s equation for scalar magnetic potential.   
11. Draw the magnetic field pattern in and around a solenoid.   
12. Define the term „relative permeability‟.  

 
13. A long straight wire carries a current I = 1 amp. At what distance is the magnetic field H= 1 

A/m.   
14. Define magnetic flux and flux density.   
15. State the application of Ampere‟s circuital law.   
16. Can a static magnetic field exist in a good conductor? Explain.  

 
17. Plot the variation of H inside and outside a circular conductor with uniform current density.   
18. State the point form of Ampere‟s circuital law.  

 
19. Find the magnetic field intensity at a point P (0:01; 0; 0) m, if the current through a co-axial 

cable is 6A, which is along the z axis and a = 3 mm,   
b = 9 mm and c = 11 mm.  

20. A ferrite material has   = 50. Operate with sufficiently low flux densities and B=0.05 T 
  R  
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 and find H.   

   PART – B 

1. i) State and explain Biot-Savart law. (8)  
ii) List the similarities and differences between Coulomb‟s and Biot-Savart law.   (8)  

 
2. i) Derive an expression for magnetic field intensity due to a linear conductor of infinite 

length carrying current I at a distance, point P. Assume R to be the distance between   
conductor and point P. Use Biot-Savart‟s Law. (8)  

 

ii) A circular loop located on x
2
+y

2
=4, z=0 carries a direct current of 7 A along aˆ  

. 

 Find the 
 

     

magnetic field intensity at (0,0, -5).  (8)  
 

3.  A Conductor in the form of regular polygon of „n‟ sides inscribed in a circle of radius R.  

Show that the expression for magnetic flux density is B  
 0 nI   

 

  tan  at the centre, where 
 

  2R  n  
  

I is the current.  Show also when „n‟ is indefinitely increased then the expression reduces to  
 0 I  

 B  2R . (16) 

4. i) Find the magnetic field intensity due to a finite wire carrying a current I and hence deduce 

 an expression for magnetic field intensity at the centre of a square loop. (8) 

 ii) Derive the magnetic field intensity in the different regions of co-axial cable by applying 

 Ampere‟s circuital law. (8) 

5. i) Using Biot-Savart‟s law, derive the magnetic field intensity on the axis of a circular loop 

 carrying a steady current I. (8) 

 ii) State and explain Ampere‟s circuit law. (8) 
 
 

6. i) A very long and thin, straight wire located along the z-axis carries a current I in the Z-axis 

direction. Find the magnetic field intensity at any point in free space using Ampere‟s law.(8) 

ii) Let A = (3y-z) a x + 2xz a y Wb/m in a certain region of free space.  
 

            

A) Show that  A =0B) At P(2,-1,3) find A , B , H and J . (8) 

 

7.  Derive a general expression for the magnetic flux density B at any point along the axis of a  
long solenoid. Sketch the variation of B from point to point along the axis. (16)  

8.  i) Obtain the expression for scalar and vector magnetic potential     (8)  
                    

ii)  At  a  point P(x,  y, z)  the  components  of  vector  magnetic potential A are  given  as 
                  

 A x =4x+3y+2z,  A y =5x+6y+3z and A z =2x+3y+5z. Determine B at point P and state its 

nature                 (8)  

           

9.  ii) Derive the expression which relate  J , B and vector magnetic potential A (8)  

i) Find the magnetic field at a point P(0.01, 0, 0)m if current through a co-axial cable is 6 A. 

which is along the z-axis and a=3mm, b=9mm, c=11mm.     (4)  

iii) Derive the expression for curl H=J.     (4)  
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10. i) A differential current element Idz  az  is located at the region in free space. Obtain the 

expression for vector magnetic potential due to the current element and hence find the 

magnetic field intensity at the point (  , , z).     (8)  

ii) Derive an expression for the flux density at the centre of a circular loop carrying current 

I.                 (8)  

PART - B   

i) Derive the expression for total power flow in co-axial cable.   

ii) State and prove poynting theorem.   

i) Explain the following poynting vector, average power and instantaneous power   

ii) Derive expression for poynting vector.   

i) Discuss about the propagation of the plane waves in free space and in a homogeneous   

 
      

ii) In free space,  H =0.2cos (  t -  x)  a z A/m. Find the total power passing through a 

circular disc of radius 5 cm. (8) 

 

4.  i) Derive the wave equation starting from the Maxwell‟s equation for free space.   (8) 
 

ii) In free space,  E =50cos (  t -  x)  a z V/m. Find the average power crossing a 

circular 
 

 area of radius 2.5m in the plane z=0. Assume Em = Hm . o and o =120  Ω.  (8) 
 

5. i) State Maxwell‟s equation for static fields. Explain how they are modified for time varying 
 

 electric and magnetic fields.           (8) 
 

 ii) Generalise Ampere‟s law for time varying fields.           (8) 
 

6. i) Derive Maxwell‟s equation in point form and integral form with necessary explanation(10) 
 

 ii) Derive expression for displacement current density.           (6) 
 

        
50 

          
 

7. i) If electric field intensity in the free space is given by E = cos (10
8
t-10z) a 

 V/m.   (10)  
    

         

 
   

 

             
 

         

x +5y 

 

y +kz 

 

z   C/m
2
, 

 

 ii) Electric flux density in a charge free region is given by  D =10x a a a 
 

 find the constant K.           (6) 
 

8. i) Write the consistency of Ampere‟s law. Is it possible to construct a generator of EMF 
 

 which is constant and does not vary with time by using EM induction principle? Explain.(12) 
 

 ii) Give the physical interpretation of Maxwell‟s first and second equation.  (4) 
 

 

  

9. i)  Derive  the  integral  and  point  form  of  Maxwell‟s  equations  from  Faraday‟s  law  and  
 

 Ampere‟s law.           (8) 
 

   

x in free space. Verify whether, there is a magnetic field so that both 

 

 ii) Given E =Eo z
2
 e

-t
 a 

 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



 Faraday‟s law and Ampere‟s law are satisfied simultaneously.  (8) 
 

 

10. i) In a material for which  =5.0 S/m and ξr= 1, the electric field intensity is E=250sin10
10

 t 

V/m. Find the conduction and displacement current densities, and the frequency at which  
both have equal magnitudes. (8)   

 

         

x 

 

ii) An electric field in a medium which is source free is given by E =1.5cos (10
8
t-  z) a 

 

           

V/m. Find B , H and D . Assume ξr= 1. r =1,   =0. (8)   
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www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com


