GATE

e —

Pearl Centre, S.B. Marg, Dadar (W), Mumbai — 400 028. Tel. 4232 4232

EC : ELECTRONICS AND COMMUNICATIONS

Module 8 : Electromagnetics

INDEX
3;_ Contents Topics :g:
1. Vectors
Notes Introduction 1
Vector Addition and Subtraction 1
Vector Multiplication 2
Co-Ordinate System 4
Del Operator 9
Divergence of a Vector and Divergence Theorem 10
Curl of a Vector and Stokes's Theorem 1"
Laplacian of a Scalar 13
Vector Identities 13
List of Formulae 14
LMR (Last Minute Revision) 15
Assignment-1 Questions 16
Test Paper—1 Questions 19
2.  Electrostatics
Notes Coulomb's Law and Electric Field Intensity 21
Electric Field Due to Continuous Charge Distribution 22
Electric Flux Density 26
Gauss's Law 26
Electric Potential (V) 28
Relationship Between E and V-Maxwell's Equation 29
An Electric Dipole 30
Electric Field in Material Space 32
Types of Media (DIELECTRIC) 34
Continuity Equation 34
Boundary Conditions 35
Energy Density 37




,3;'_ Contents Topics :g:
Poisson’s and Laplace's Equation 37
Resistance and Capacitance 39
List of Formulae 43
LMR (Last Minute Revision) 44
Assignment-2 Questions 45
Test Paper—2 Questions 47
3. Magnetostatics
Notes Introduction 49
Biot- Savart's Law and Magnetic Field Intensity 49
Ampere's Circuital Law 52
Magnetic Flux Density 56
Vector Magnetic Potential 57
Forces in Magnetic Field 57
Magnetization and Permeability 61
Magnetic Boundary Conditions 63
Inductors and Inductances 64
Magnetic Circuits 66
List of Formulae 68
LMR (Last Minute Revision) 69
Assighment-3 Questions 70
Test Paper— 3 Questions 73
4. Waves and Applications
Notes Introduction 75
Maxwell's Equations for Static Fields 78
Maxwell's Equations for Time—Varying Field 78
Maxwell's Equation for Harmonically Varying Fields 79
Electromagnetic Wave Propagation 80
Wave Propagation in Lossy Dielectrics 81
Plane Wave in Lossless (Good) Dielectrics 83
Wave Propagation in Free Space 83
Plane Waves in Good Conductors 84
Electromagnetic Wave Polarization 86
Poynting Theorem 88
Reflection of Plane Waves 89
List of Formulae 93
LMR (Last Minute Revision) 94
Assignment — 4 Questions 95
Test Paper— 4 Questions 98




,3;'_ Contents Topics :g:
5. Transmission Lines, Waveguides and Antennas
Notes Introduction 100
Transmission Line Equations 101
Characteristic Impedance 102
Input Impedance of a Transmission Line [z.] 104
Reflection 105
Standing Wave Ratio (S) 105
Smith Chart 108
Transmission Lines at High Frequency 113
S or Scattering Parameters 115
Line Distortion 115
Waveguides 116
Rectangular Waveguides 116
Transverse Magnetic (TM) Modes 118
Transverse Electric (TE) Modes 120
Dominant Mode 120
Wave Propagation in a Waveguide 120
Power Transmission and Power Losses in Waveguides 122
Waveguide Resonators 122
Introduction to Optical Fiber 123
Antennas 126
Reciprocity Theorem 130
Dipole Antennas 133
Antenna Arrays 134
Antenna Types 140
List of Formulae 143
LMR (Last Minute Revision) 145
Assignment-5 Questions 146
Test Paper— 5 Questions 148
Practice Problems 150
SOLUTIONS
Assighment Answer Key. 163
Model Solutions 165
Test Paper Answer Key- 188
Model Solutions 190
Practice Problems Answer Key. 200
Model Solutions 201




