SSN COLLEGE OF ENGINEERING 

EE 231 Electromagnetic Theory

QUESTION BANK

  

  

1. Define Gauss’s Law.   (E)       

2. Define surface charge density. (E) 

3. What is potential gradient? (E) 

4. What is a solenoidal vector? (M) 

5. Define dipole moment. (M) 

6. Mention the expression for the capacitance of a parallel plate capacitor with dielectric (r inserted between the two plates, with dielectric thickness equal to the distance between the plates. (D) 

7. Define current density. (E) 

8. Write continuity equation for steady d.c. currents. (M) 

9. Write expression for force on a current carrying conductor placed in a magnetic field. (M) 

10. State Ampere’s law. (E) 

11. State boundary conditions between dielectrics in electric fields. (D) 

12. Write the expression for inductance of a toroid. (D) 

13. What is coefficient of coupling? (M) 

14. State Poynting’s theorem. (M) 

15. What is Slepian’s vector? (D) 

16. Write Maxwell’s equation in point form using Faraday’s law. (D) 

17. Explain Reluctance. (M) 

18. Define energy density in magnetic field. (D) 

19. Write expression for inductance of a coaxial transmission line in mH/km. (D) 

20. What is displacement current? (D) 

21. State coulomb’s law. (E) 

22. Define potential. (M) 

23. State Laplace’s equation. (M) 

24. What is a dipole? (E) 

25. Write the expression and direction of force between two long parallel conductors, carrying current in opposite direction. (D) 

26. State boundary conditions for magnetic fields. (D) 

27. State Biot-Savart’s Law. (E) 

28. State Ohms law in point form. (M) 

29. State divergence theorem. (M) 

30. State Stoke’s theorem. (M) 

31. Define Polarization. (M) 

32. Write the wave equation. 

33. Write expression for energy density of a wave. (D) 

34. State different forms of charge distributions in electric fields. (M) 

35. State point form of Gauss’s law, stating the units of each quantity employed. (D) 

36. Find the divergence of the vector    F = (xe-xi + yj – xzk) (D) 

37. Define electric flux density and its units. (E) 

38. Define electric dipole moment and its units. (E) 

39. Find capacitance of a parallel plate capacitor having stored energy of 5 micro Coulombs and a voltage of 4 V across its plates. (D) 

40. Write the equation of continuity of current with units of each quantity. (D) 

41. Find the current density in a region where H = iycos(2x) + k(y+ex) (D) 

42. A conductor 6 m long carrying a current of 5A lies along Y-axis. Find the force on the conductor if magnetic field strength in the region is 0.06T in along the X-axis. (D) 

43. Define self and mutual inductances. (M) 

44. Find the inductance of an air cored toroid having a circular cross section of radius 4 mm and wound with 2500 turns. The mean radius is 20 mm. (D) 

45. Write the expression for the reluctance of a magnetic circuit with units of each quantity used. (M) 

46. State two important properties of magnetic material used in electromagnets. (M) 

47. What is meant by polarization in wave propagation? (M) 

48. A current free interface has two magnetic mediums having relative permeabilities of 2.5 and 4 respectively. Magnetic field in the medium 1 strikes the interface at an angle of 300 with normal. Determine the angle with which the magnetic field travels in medium 2 (M) 

49. What is meant by reflection of waves? (M) 

50. Define impedance of a medium for the travel of an electromagnetic wave. (M) 

51. Define Snell’s law of reflection. (M) 

52. Define point charge. (E) 

53. Define electric flux lines. (E) 

54. Distinguish between electric potential and potential difference. (E) 

55. Define magnetic permeability. (E) 

56. Define magnetic field. (E) 

57. State two similarities between electric circuits and magnetic circuits. (E) 

58. State modifies Ampere’s law. (M) 

59. State the assumptions made in Coulomb’s law. (M) 

60. Find the force on a charge of  0.3 micro C at a point (1,2,3) m due to a second charge of   –0.1 micro C at (2,0,5) m in free space. (D) 

61. Three point charges Q1= 50nC, Q2= 150nC and Q3= -60nC are enclosed by a surface S. What net flux crosses S? (D) 

62. What is the expression for potential energy associated with a system of point charges? (D) 

63. A current free interface has two magnetic mediums having relative permeabilities of 2.5 and 4 respectively. Magnetic field in the medium 1 strikes the interface at an angle of 300 with normal. Determine the angle with which the magnetic field travels in medium 2. (D) 

64. Find the current density in a region where H = yze-xi . (D) 

65. A solenoid is having an inductance of 20 mH. If length of the solenoid is doubled and its radius is reduced to half, find the new inductance. (D) 

66. Write an expression for two mutually coupled inductors connected in parallel. (M) 

67. A uniform plane wave travels in a medium having relative permittivity of 2.25 and relative permeability of 1.21. Find the velocity of the wave. Also find characteristics impedance of the medium. (D) 

68. Find E at (0,3,4) m in Cartesian coordinates due to point charge Q = 5nC at the origin. (D) 

69. A uniform point charge infinite in extent, with (l = 20 nC/m lies along the z axis. Find E at (6,8,3) m. (D) 

70. State the condition for a field to be (a) Solenoidal, (b) Irrotational. (M) 

71. What is convection current? (M) 

72. Current in a coil decreases from 10 A to 4 A in 0.1 Seconds. If inductance of the coil is 2 H, find the emf induced in the coil.  (M)       

  Unit-I 

  

73. State and explain divergence theorem. (E) 

74. Define curl of a vector field. Given the vector field B = y2zi + 2(x+1)yj  - (x+1)z2k, find curl B. (D) 

75. State and prove Gauss’s law. (E) 

76. A circular ring of radius 2 m lies in the z=0 plane with center at origin and has a uniformly distributed charge of 10 n C/m. Find the point charge Q at the origin which will produce the same electric field at (0,0,5). (M) 

77. Explain Coulomb’s law with relevant equations and diagrams. (E) 

78. Define electric field intensity and compute it at a point P one meter away from a wire AB. Perpendicular from P on AB right bisects the conductor AB. Charge per meter length on the conductor AB is 1 micro Coulomb. Medium is air. (E) 

79. Derive an expression for electric potential at any point outside a charged sphere having charge of 100 micro Coulombs. The sphere is uniformly charged. Radius of the sphere is 50 cm. Medium is air. (E) 

80. A negative charge of 10-9 C is located at the origin in free space. What charge must be located at (2,0,0) to cause electric field along X direction to be zero at (3,1,1). (M) 

81. Eight equal point charges are situated at the corners of a cube. Calculate electric field intensity at every point charge due to remaining seven charges. (M) 

82. Four like charges of 30 micro Coulombs each are located at the four corners of a square, the diagonal of which measures 8 m. Find the force on a 150 micro Coulomb charge located 3 m above the center of the square. (M) 

83. Four positive point charges each 10-9 C are located at points (0,0), (1,0), (1,1) and (0,1). Find the electric field and potential at point (0.5,0.5). (M) 

84. Find the volume charge density in a field D = [(y+ex)I –ye-yj + zk ] c/m2. (D) 

85. Define potential and potential gradient. Find an expression for the potential due to an electric dipole. (M) 

86. Derive Poisson’s and Laplace’s equations. (E) 

87. Four point charges each of 40 micro Coulombs are located on the X and Y axes at ( 8 m. Find the force on a 75 micro Coulombs point charge located at (0,0,6) m in free space. (E) 

88. Derive relation between electric field intensity and electric potential. (E) 

89. Electric potential in an electric field is given by V(x,y,z) = -3x2yz. Compute electric field intensity as a function of x,y and z coordinates. (M) 

90. Four point charges are located at the corners of a square abcd of 1 m side. Qa = 0.2 ( C, Qb = 0.1 ( C, Qc = 0.1 ( C and Qd = -0.2 ( C. Find the magnitude and direction of force on Qa. (E) 

91. Three point charges in free space are located as follows: +5x10-5 Coulombs at (0,0) m; +4x10-8 Coulombs at (3,0) m; -6x10-8 Coulombs at (0,4) m. Find (a) Potential, electric flux density and electric field intensity at (3,4) m. (b) total flux over a sphere of 5 m radius with center at (0,0). (E) 

  

Unit-II

    

92. Determine the potential at any point between two parallel plates of very large dimensions. The plates carry equal and opposite charges. (E) 

93. Derive an expression for equations of continuity in point form. (E) 

94. Derive an expression for the resistance between the core and the sheath of a co-axial cable. (M) 

95. Derive an expression for electric field intensity at a point due to a dipole. (M) 

96. Derive formula for the capacitance of a single-phase overhead transmission line of conductor radius r m and separation between conductors d m. Neglect earth effect. (M) 

97. Derive an expression for energy density in an electric field. (M) 

98. Derive expressions for capacitance and energy stored in a parallel plate capacitor. (D) 

99. Derive the boundary conditions in an electric field. (M) 

100. A dielectric slab of flat surface with relative permittivity 4 is disposed with its surface normal to a uniform field with flux density 1.5 Coulombs per m2. The slab occupies a volume of 0.08 cubic meters and is uniformly polarized. Determine (a) the polarization in the slab and (b) the total dipole moment of the slab. (D) 

101. A wire 6 mm in diameter and 5 km in length is suspended at a constant height 10 m above seawater. Calculate the capacitance between the conductor and earth. (M) 

102. A parallel plate capacitor has a plate area 1.5 m2, and a plate separation of 5 mm. There are two dielectrics in between the plates. The first dielectric has thickness of 3 mm with a relative permittivity of 6 and the second has a thickness of 2 mm with relative permittivity 4. Find the capacitance. (D) 

103. Derive expressions for the potential energy associated with a system of charges. (M) 

104. Find the stored energy in a system of 4 identical charges of 5 nC each located at the four corners of a square of 1.2 m side. (D) 

105. Derive the boundary conditions at the interface between two dielectrics. Also prove that tan(1/ tan(2 = ((1/((2. (D) 

106. Derive the equation of continuity of current. (M) 

107. Derive an expression for the capacitance of a co-axial cable. (E) 

108. Calculate the electrostatic potential energy in a parallel plate capacitor consisting of plates of 20 cm2 area each and spacing between plates equal to 1 cm. Relative permittivity of the dielectric between the plates is 5. Voltage across the plates is 500 V. (E) 

109. A parallel plate capacitor with separation d=1.0 cm has 29 kv applied when free space is the only dielectric. Assume that air has a dielectric strength of 30 kv/cm. Show why the air breaks down when a thin piece of glass (r = 6.5 with a dielectric strength of 290 kv/cm and thickness = 0.2 cm is inserted between the plates. (D) 

110. Two parallel conducting plates 3 cm apart and situated in air are connected a source of potential difference 72 kv. Find the electric field intensity between the plates. Is it within the permissible value? If a mica sheet of relative permittivity 4 and thickness 1 cm is introduced between the plates, determine the field intensities in air and mica. Given the dielectric strength of air and mica as 30 and 1000 kv/cm respectively. (D) 

  

  


Unit-III

  

111. Derive an expression for vector magnetic potential. (E) 

112. If A = 5(x2+y2+z2)-1 Wb/m. Find the flux density B. (M) 

113. Derive the boundary condition between two magnetic materials. 

114. Two coils of N1 and N2 turns are wound concentrically on a straight cylindrical core of radius am and permeability (. The windings have lengths l1 and l2 m respectively. Find the mutual inductance between the coils. Neglect leakage flux. (M) 

115. Derive an expression for H at any point on the axis of a circular coil carrying current I. The axis is perpendicular to the plane of the coil. (E) 

116. Explain Biot-Savart’s law. (E) 

117. State Ampere’s law and state one application of this law. (E) 

118. Show that the magnetic field due to a current element of finite length is given in cylindrical coordinates by   H = I/(4(r) (Sin (1 – Sin (2) u(. (1 and (2 are the angles made by lines joining the point with ends of the conductor with an axis passing through the point and perpendicular to the conductor. (M) 

119. Find the expression for the magnetic flux density B at the center of a square coil of side a m carrying a current of 1 A. (M) 

120. For a z directed current of I amperes flowing in an infinitely long conductor, show that the magnetic vector potential can be written as  A = -(k(oI/4()log(x2 – y2), where the symbols have their usual meanings. (D) 

121. Determine the magnetic flux density B at the origin when the magnetic vector potential A = ycos4x I + (y+e-x)j + (y+ex)k Wb/m. (D) 

122. Find the current density in a region where H = (1/2() (-yi +xj)/(x2 +y2) A/m(D) 

123. A conductor is bent in the form of a regular polygonal of n sides inscribed in a circle of radius R. If the frame is carrying a current I show that B = ((o nI tan (/n)/2(R. (D) 

124. Given a circuit in the shape of a regular hexagon of side a carrying a current I, find the magnetic induction B at the center of the hexagon. (D) 

125. Show that field at the center of a circular conductor is about 1.047 times as strong as that at the center of a hexagonal conductor carrying the same current, the distance between the opposite sides of the hexagon bing equal to the diameter of the circle. (D) 

126. In the region 0< r< 0.5 m in cylindrical coordinates, the current density is              J = 4.5e-2r az A/m2 and = 0 elsewhere. Use Ampere’s law to find H. (M) 

  

  

Unit-IV

127. Develop an expression for Hall effect. (D) 

128. A rectangular loop in the x-y plane with sides b1 and b2 carrying a current I lies in a uniform magnetic field B = Bxi + Byj + Bzk. Determine the torque on the loop. (M) 

129. Develop an expression for the induced e.m.f. in a stationary circuit placed in a time varying magnetic field. (E) 

130. Derive formula for the inductance of a solenoid. (E) 

131. Explain mutual inductance between two coils. (E) 

132. Derive the expression for inductance of a three phase three wire transmission circuit with D1, D2 , D3 as spacing between CB BA and AC conductors. Phase sequence is ABC. (D) 

133. A circular loop of N turns of conducting wire lies in the x-y plane with its center at the origin of a magnetic field B = Bocos((r/2b)sin(t k where b is the radius of the loop and ( is the angular frequency. Find the e.m.f. induced in the loop. (M) 

134. Two coils when connected in series adding have a total inductance of 860 mH and when connected in series opposition the total inductance is 140 mH. One coil has 4 times the inductance of the other. Calculate the inductance of each coil, mutual inductance and the coefficient of coupling. (E) 

135. State and explain Faraday’s law. (E) 

136. Two inductors are connected in series. When the mutual inductance is positive, the series connected effective inductance is 4.4 mH and when mutual inductance is negative its value is 1.6 mH. All the flux produced by the first coil links with second but only 40% of the flux produced by the second coil links the first coil. Calculate the inductance of each coil, mutual inductance and the coefficient of coupling. (D) 

137. A straight conductor of length l is oriented parallel to Y axis and moving along X axis in the positive direction in a uniform stationary magnetic field with flux density B which emerges out of the X-Y plane and perpendicular to it. If linear velocity of the conductor is v m/sec, what is the magnitude of the induced e.m.f. What will be the induced e.m.f. if the flux density varies harmonically as B=BoCos(t. (M) 

138. Two coils with negligible resistance and of self inductance 0.2 H and 0.1 H respectively are connected in (a) Series and (b) Parallel. If the mutual inductance is 0.1 H, determine the effective inductance of their combination in each case. Prove the formula used if any. (M) 

139. An air cored toroid has a mean radius of 40 mm and is wound with 4000 turns of wire. The circular cross section of the toroid has a radius of 4 mm. A current of 10 A is passed through the wire. Find the inductance and the energy stored? (M) 

140. Derive relation between magnetic flux, mmf and reluctance. (E) 

141. A cast iron circular magnetic core of (r = 80 has a cross sectional area of 5 cm2 and a mean length of 0.5 m. There is a small air gap of 2 mm in the core and has an apparent area of 5.8 cm2. Determine the air gap flux when the mmf is 1000A. 

  

  

Unit-V

142. What is electromagnetic interference? (M) 

143. State and prove Poynting’s theorem. (E) 

144. Find Maxwell’s equation in integral and point form from Ampere’s law. Find displacement current at t=0 flowing in a copper conductor of circular cross section having a total resistance of 0.1 Ohm and a voltage of 200sin 50000(t across it. (M) 

145. Derive Maxwell’s equations from Faraday’s law. (E) 

146. the displacement current within a parallel plate capacitor where (r = 100, S = 0.01 m2 and d = 0.05 mm and voltage across the capacitor is 100sin2000(t volts. (E) 

147. Explain properties of plane electromagnetic waves. (E) 

148. Derive wave equations for magnetic field intensity. (E) 

149. Given E = Em Sin((t - (z) ay in free space. Find D,B and H. Sketch E and H at t=0. (M) 

150. Find conduction and displacement current densities in a material having ( = 5.0 mho/m and (r=1. Electric field intensity E = 250Sin 1010t. (E). 

151. What are the various methods available for mapping fields? Where it is necessary to adopt numerical methods? 

152. What are the different boundary conditions to be considered while formulating field problem? 

153. Explain conformal transformation method. 

154. What is Method of Images? Explain with an example that how this method is used to solve the field problems? 

155. A rectangular trough is 2m long and 1m wide. Its three sides are maintained at 0 V and the fourth side of 1m is maintained at 100V. Find potential in the center of the trough? 

156. Explain the variable separation method of field plotting. 

157. Explain the curvilinear square method of field plotting. 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

