
621.3 HOW 
 
 

CONTENTS 
 
 

Page 
 

1. Introduction             1 
 

2. Static Fields              4 
2.1 The electric field            4 
2.2 The magnetic field            5 
2.3 The D and H vectors            7 
2.4 Flux and flux density            8 
2.5 Voltage             8 
2.6 Gauss’s law           10 
2.7 Ampere’s law           11 
2.8 Differential forms          12 
2.9 Ohm’s law           13 
2.10 Poisson’s and Laplace’s equations        13 
2.11 Magnetic vector potential         15 
2.12 Forces            16 
2.13 Summary           18 

Examples           18 
 

3. Changing Fields           27 
3.1 Faraday’s law and e.m.f.          27 
3.2 Continuity and displacement current        30 
3.3 Maxwell’s equations          32 
3.4 Capacitance           32 
3.5 Inductance           33 
3.6 The calculation of capacitance and inductance       37 
3.7 Duality of field patterns          39 
3.8 Discontinuities           40 
3.9 Energy           44 

 Examples           46 
 

4. Circuit Properties           55 
4.1 Circuit parameters          55 
4.2 Kirchhoff’s laws          57 
4.3 Sinusoidal waveforms          59 
4.4 The Argand diagram          62 
4.5 Impedance and admittance         63 
4.6 Generalized impedance and admittance        68 
4.7 Current and voltage generators         70 
4.8 Non-sinusoidal waveforms         72 
4.9 Energy flow           77 
4.10 Three-phase circuits          84 

 Examples           90 
 

5. Circuit Analysis           97 
5.1 Network equations          97 
5.2 Thevenin’s and Norton’s theorems      103 
5.3 Reciprocity and superposition       104 
5.4 Connexion transformations       105 
5.5 Networks with mutual inductance      106 
5.6 Coupled circuits         109 
5.7 The transformer        111 
5.8 Frequency response        117 



5.9 Transient solutions        128 
5.10 Poles and zeros         135 

 Examples         139 
 

6. Materials          148 
6.1 The solid state         148 
6.2 Electrical conductors        152 
6.3 Semiconductors        154 
6.4 The p-n junction        155 
6.5 The emission of electrons from a surface      156 
6.6 Dielectrics         158 
6.7 Magnetic materials        162 
6.8 The Hall effect         166 
6.9 Gaseous conduction        168 

Examples         169 
 

7. Magnetic Circuits         172 
7.1 Reluctance and permeance       172 
7.2 Circuits with gaps        176 
7.3 Permanent magnets        176 
7.4 Rotating machine circuits       177 
7.5 Magnetic gap force        178 
7.6 Eddy currents         179 

 Examples         181 
 

8. Electromechanics         186 
8.1 Force and torque        186 
8.2 Electrical machines        189 
8.3 Field patterns         190 
8.4 The reluctance machine        195 
8.5 The generation of e.m.f.        197 
8.6 Commutation         201 
8.7 Direct-current machines        203 
8.8 The polyphase synchronous machine      210 
8.9 The polyphase induction machine      218 
8.10 Other machines        225 

    Examples         226 
 

9. Electronic Amplification        234 
9.1 General          234 
9.2 The thermionic triode valve       234 
9.3 The equivalent circuit for small signals      237 
9.4 The basic triode amplifier       239 
9.5 Tetrodes and pentodes        242 
9.6 The transistor         243 
9.7 The common-base transistor amplifier      246 
9.8 The common-emitter transistor amplifier      250 
9.9 Hybrid parameters        252 
9.10 The common-collector and cathode-follower circuits    253 
9.11 Bias          255 
9.12 Coupling         259 
9.13 Frequency response        261 
9.14 Gain and bandwidth        265 
9.15 Power in amplifiers        267 
9.16 Amplifier types and classification       269 

    Examples         272 
 

10. Circuits with Feedback        283 
10.1 General          283 
10.2 Negative feedback        284 



10.3 Operational amplifiers        287 
10.4 The general case of feedback        289 
10.5 The Nyquist criterion        291 
10.6 The root locus         294 
10.7 Oscillators         295 
10.8 Pulse circuits         300 

    Examples         302 
 

11. Transmission and Propagation       310 
11.1 Distributed circuits        310 
11.2 Travelling waves        312 
11.3 Reflection         315 
11.4 Line impedance        318 
11.5 The propagation constant       320 
11.6 Standing waves        321 
11.7 The transmission line as a two-port; network chains     324 
11.8 Propagation         327 
11.9 Skin depth         327 
11.10 The Poynting vector        329 
11.11 Radiation         330 

    Examples         331 
  
Index           363 
 

 


	CONTENTS
	Index           363


