Index

A

ABC sequence, 480, 509, 516

AC; see Alternating current

AC bridges, 381, 382, 391; see also Bridge circuit

AC circuits, 354

AC sweep, 886

ACB sequence, 480

Active filters, 613
advantages of, 614

Admittance, 370, 384, 672
definition of, 371

Aidela, J. B., 929

Alley, R. E., 930

Alternating current (ac), 354, 477, 514, 568
definition of, 7

Ammeter, 57, 58

Ampere, Andre-Marie, 3

Amplifier
averaging type, 194
bridge type, 200
current type, 200
difference type, 177, 190
inverting type, 171, 172, 189, 220, 416
noninverting type, 174, 189, 419
summing type, 176, 189
transresistance type, 173

Amplitude, 355, 384, 880

Amplitude modulation (AM), 769, 785, 790
definition of, 786

Amplitude spectrum, 711, 735, 762; see also

Frequency spectrum

Analog computer, 222

Angerbaur, G. J., 929

Angular frequency, 355, 384

Apparent power, 447, 451, 465, 495, 510, 556
definition of, 447

Argument, 355, 356, 384

Attributes, 869

Autotransformer, 552, 570
definition of, 553

Average power, 435, 445, 464, 495, 509, 730, 750; see also

Real power
Average value, 444, 708, 710

B

Balabanian, N., 929

Balanced load, definition of, 481
Balanced A-A system, 488, 557
Balanced A-Y system, 490, 557
Balanced Y-A system, 486, 557
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Balanced Y-Y system, 482, 556

Bandpass filter, 609-611, 615
definition of, 611

Bandstop filter, 609, 611, 616
definition of, 611

Bandwidth, 602, 616, 620, 632

Bandwidth of rejection, 611

Barkhausen criteria, 418

Barkowiak, R. A., 929

Bell, Alexander G., 588, 707

Bell, D. A., 929

Beloved, C., 929

Blackwell, W. A., 929

Bobrow, L. S., 929

Boctor, S. A., 929

Bode, Henrick W., 589

Bode plots, 589, 632
definition of, 589

Boylestad, R. L., 929

Branch, 60
definition of, 33

Break frequency; see Corner frequency

Bridge circuit, 50, 381, 430
types of, 391

Budak, A., 929

C

Capacitance, 202
definition of, 202
for parallel combination, 209
for series combination, 209
Capacitance multiplier, 416, 420
Capacitor, 202, 205, 225
applications of, 202-204, 220
definition of, 202
in parallel, 229
properties of, 205, 219
in series, 229
types of, 203, 205
values of, 203
Carlson, B. A., 929
Cascade connection, 181, 819
Cathode-ray tube, 15, 16
Center frequency, 616
Characteristic equation, 302
Charge
conservation of, 6
definition, 6
Chattergy, R., 929
Chen, W. K., 929
Choudhury, D. R., 929

933
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Cilentti, M. D., 929 Delta-connected load, 492, 486, 489
Circuit, 4, 21 Delta-connected source, 492, 489, 490
analysis of, 4 Delta-wye transformation, 50, 61, 375
definition of, 4 Del Toro, V., 929
Coefficient of coupling; see Coupling coefficient Demodulation, 787
Communication skill, 119 Derivatives, 861
Communication system, 759 Determinant, 846
Complete response, 259, 260, 283, 303, 315, 320, 668, 695 Direct current, 7, 477, 568
Completing the square, 661 definition of, 7
Complex conjugate, 361, 854 DC; see Current, direct
Complex numbers, 359-361, 851-858 DC meters, 56
in exponential form, 852 DC sweep, 873
in polar form, 851 Difference amplifier; see Amplifier
in rectangular form, 851 Differentiator, 221, 426
Complex power, 449, 451, 465, 495, 517, 548, 553 Digital-to-analog converter, 185
Computer; see Analog computer Dirichlet, P. G. L., 709
Computer engineering, 237 Dirichlet conditions, 709
Conductance, 31, 60, 371 Discrete Fourier transform (DFT), 741
definition of, 31 Dorf, R. C., 929
Conductance matrix, 95 Dot convention, 530, 531, 569
Conservation of charge, 6, 35 Dual circuits, 333, 340
Conservation of energy, 11, 37 Duality, 332, 606, 668, 771
Conservation of power, 11, 453, 454 Duality principle, 333
Control systems, 583 Durney, C. H., 929

Convolution, 677, 695, 771
definition of, 677
properties of, 678

Convolution integral, 677, 695 E

steps for evaluating, 679
Corne.r frequency, 591, . Edison, Thomas A., 477, 478
Coupling; see Magnetic coupling Edminster. J.. 929

Coupling coefficient, 537, 569
definition of, 537
Cramer’s rule, 76, 845
definition of, 847
Critically damped response; see Response
Crossover network, 630, 633
Cunningham, D. R., 929
Current
alternating, 7, 21
definition, 7
direct, 7

Education, 795
Effective value, 443, 464
definition of, 443, 444
Electric circuit; see Circuit
Electric current; see Current
Electric shock, 516
Electrical isolation, 553, 564
Electricity bill, 17, 22, 462
Electromagnetics, 527
Electromotive force, 6, 9

Current divider, 29, 33, 44, 45 Electronic instrument, 165
Current division, 44, 61, 374 Electronics, 75
Current gain, 585, 672 Elemf:nt, 4
Cutoff frequency, 609 active, 13
passive, 13

Energy, 10, 11
conservation of, 11

D consumption of, 17
for coupled coils, 535
Damping, 305 Equivalence, 127, 132
Damping factor, 305, 340, 880 Equivalent circuit, 42, 62, 128, 131, 147, 208, 218, 250,
Damping ratio, 303 541, 549
d’ Arsonval meter movement, 57 of current sources, 37
Davis, A., 929 of op amp, 167
DeCarlo, R. A., 929 of voltage sources, 38
Decibel (dB), 588 Euler’s formula, 856
Delay circuit, 276 Even function, 720
Delta function; see Unit impulse Excitation, 120, 677
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F

Faraday, Michael, 201, 202
Fast Fourier transform (FFT), 741
Filters, 584, 632, 746, 751
active types, 613
applications of, 626, 628, 630
bandpass, 609, 610
bandstop, 609, 611
definition of, 608
highpass, 609, 610
lowpass, 609
passive types, 608, 613
Final value, 296, 297, 654
Final-value theorem, 655
First-order circuit, 238, 282
definition of, 238
for op amp, 268
Flash unit, 278
Floyd, T. L., 929
Forced response, 259, 314, 315, 320
definition of, 260
Fourier, J. B. Joseph, 707, 708
Fourier analysis, 709
with PSpice, 740
Fourier coefficients, 708, 750
Fourier series, 708, 749
amplitude-phase form, 711, 730, 750
for circuit applications, 727
cosine type, 717
definition of, 709
exponential form, 734, 735, 750, 761
sine type, 719
trigonometric form, 708, 750
Fourier theorem, 708
Fourier transform, 760, 762, 789
applications of, 785
circuit applications of, 779
conditions for existence, 763
definition of, 762
properties of, 766
Franco, S., 929
Franklin, Benjamin, 6
Frequency
damping, 305
fundamental, 708
natural, 303
neper, 303
resonant, 303
undamped natural, 303, 305, 340
unit of, 353
Frequency differentiation, 653
Frequency domain, 363
Frequency of rejection, 611
Frequency response, 584, 631
using PSpice, 622, 632, 886
Frequency shifting, 651, 769
Frequency spectrum, 584, 711, 750
definition of, 711
Fundamental frequency, 708

INDEX

G

Gain
closed-loop, 168
open-loop, 167
Gate function, 253
Gibbs, Joseph W., 713
Gibbs phenomenon, 713
Goody, R. W., 929
Grigsby, L. L., 929
Grob, B., 929
Ground, 76, 77, 515, 516; see also Reference node

H

Half-power frequencies, 602, 632

Harmonics, 708

Harrison, C. A., 929

Harter, J. J., 929

Hassul, M., 930

Hayt, W. H., 929

Hazen, M. E., 929

Heaviside, Oliver, 660

Heaviside’s theorem, 660

Henry, Joseph, 201

Hernite, M. E., 929

Hertz, H. Rudorf, 353, 356

Highpass filter, 609, 610, 614, 629, 630
definition of, 610

Hostetter, G. H., 929

Hubert, C. 1., 929

Huelsman, L. P, 929

Hyperbolic functions, 860

IEEE, 295, 353
Ignition circuit, 281, 336, 340
Impedance, 370, 384, 672
definition of, 370
Impedance matching, 548, 566
Impulse response, 673, 695, 780
Induced voltage; see Mutual voltage
Inductance, 528
definition of, 212
parallel combination, 333, 217
series combination, 333, 216
Inductance simulator, 430
Inductor, 202, 211, 226
applications of, 211, 219
definition of, 212
properties of, 213, 214, 219
values of, 212
Initial conditions, 667
Initial value, 296, 297, 654
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Initial-value theorem, 655 Line spectra, 736
Instantaneous power, 10, 434, 494, 517 Line voltage, 483, 484, 486, 489, 490, 492
Instrumentation amplifier, 177, 187 Linear circuit, 120, 153
Integrals, 861-863 definition of, 121
Integration by parts, 861 Linear capacitor, 204
Integrator, 220, 428 Linearity, 120, 333, 649, 766
Integrodifferential equations, 685, 695 Load, 57
International System of Units, 4, 5, 21 balanced type, 481
Inverse Fourier transform, 762, 789 three-phase type, 481
Inverse Laplace transform, 647, 648, 695 unbalanced type, 481
steps for finding, 659 Loading effect, 148
Inverting amplifier; see Amplifier Logarithm, 588
Irwin, J. D., 929 Loop, 34, 87

definition of, 34
Loop analysis; see Mesh analysis
J Lowpass filter, 609, 614, 629, 630
definition of, 610

Jackson, H. W., 929
Johnson, D. E., 929

M

K Madhu, S., 929
Magnetic coupling, 528, 529
loosely type, 537
perfect type, 537, 545
tightly type, 537
Magnitude, 585
Maloney, T. J., 929
Maximum power transfer, 153, 556
for AC circuits, 440, 441
for DC circuits, 142-144
Mayergoyz, 1. D., 929
Mesh, 87
definition of, 88
Mesh analysis, 87, 92, 397
by inspection, 95-96
versus nodal analysis, 99
steps for, 89
L Method of algebra, 662
Morse, Samuel, 150, 645
Mottershead, A., 930
Multimeter, 57
Mutual inductance, 528-530, 539, 569
definition of, 530
Mutual voltage, 529, 530, 569

Karni, S., 929

Katz, L., 929

Kemmerly, J. E., 929

Kinariwala, B. K., 930

Kirchhoff, G. Robert, 27, 35

Kirchhoff’s laws, 35

Kirchhoff’s current law (KCL), 36, 61, 372, 394
definition of, 36
in frequency domain, 372

Kirchhoff’s voltage law (KVL), 37, 61, 373, 397
definition of, 37

Kraus, A. D., 929

Ladder method, 673
Ladder network, 831, 834
Lagging, 356, 368, 370
power factor, 448
Laplace, P. Simon, 645
Laplace transform, 645, 646, 694
applications of, 687
definition of, 646 N
properties of, 649-656
steps for applying, 667

Lawson, W., 929 Napier, John, 303
Leach, D. P,, 929 Nasar, S. A., 930
Leading, 356, 368, 370 National Electrical Code (NEC), 515
power factor, 448 Natural response, 239, 259, 282, 301, 303, 314, 320, 340
L’Hopital’s rule, 863 definition of, 239
Lighting system, 55 Negative sequence; see ACB sequence
Lin, P. M., 929 Netlist, 873
Lin, P. Y., 929 Network, 33
Line current, 484, 487, 489, 491, 492, 500, 517 balanced type, 52, 375
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Network stability, 687, 695 Parameters, 796
definition of, 688 admittance or y type, 801

Network synthesis, 691, 695, 630 computation with PSpice, 823
definition of, 691 hybrid or 4 type, 805, 827

Network topology, 33, 34 immittance type, 801

Neudorfer, P. O., 930 impedance or z type, 796, 797

Nilsson, J. W., 930 inverse hybrid or g type, 805

Nodal analysis, 76, 82, 394 inverse transmission or abcd type, 811
by inspecton, 95 transmission or ABCD type, 8§10
versus mesh analysis, 99 Parrett, R., 930
steps for, 76 Parseval, Marc-Antonie, 732

Node, 33 Parseval theorem, 732, 735, 751, 782, 789

Noninverting amplifier; see Amplifier Partial fraction expansion, 659

Norton’s theorem, 137, 138, 153, 406 Passive filters, 608
definition of, 137 limitations of, 613
derivation of, 140 Passive sign convention, 10, 22, 8§74
with PSpice, 144 for capacitor, 203

Notch filter; see Bandstop filter definition of, 10

Nyquist frequency/rate, 789, 790 for inductor, 212

for mutual voltage, 530
for resistor, 29
Paul, C.R., 930
O Period, 355, 356
Periodic function, 355, 654, 708, 746, 749
definition, 355
Phase, 356, 384, 585
Phase current, 484, 485, 487, 491, 492, 494, 517
Phase diagram, 481
Phase voltage, 480, 484, 486, 489, 490, 492, 494, 517
balanced type, 480
Phase sequence, 481, 516
definition of, 481
Phase-shifters, 379
Phase spectrum, 711, 735, 762
Phasor, 359, 361-363, 384
definition of, 359
Phasor diagram, 362, 368, 369, 487
Phasor domain, 363
Phasor representation, 361
of circuit elements, 367-368
Poles, 585, 591, 631, 659, 688
definition of, 585
Polyphase, 478
Port, 796
Positive sequence; see ABC sequence
Pot; see Potentiometer
Potential difference; see Voltage
Potentiometer, 56
Poularikas, A. D., 930
Power, 10, 22, 31, 121,123, 333, 731, 732
P apparent power, 447, 451, 465
average, 435, 445, 464
complex, 449, 465

Odd function, 720
Ohm, Georg, 27, 29
Ohm’s law, 28, 779
definition of, 29
Ohmmeter, 59
O’Malley, J. R., 930
Op amp, 166
applications of, 185
definition of, 166
first-order ciruit, 268
ideal type, 170, 189
properties of, 170, 411
with PSpice, 183
second-order circuit, 327
Open circuit, 30, 60
definition of, 30
Operational amplifier; see Op amp
Oscillation, 305, 306
Oscillator, 418, 420, 627, 689
definition of, 418
types of, 431
Oscilloscope, 223, 746, 867
Overdamped response; see Response

Papoulis, A., 930 conservation of, 11, 453
Parallel combination, 61 definition of, 10
of capacitors, 229, 208 instantaneous, 10, 434, 464
definition of, 34 reactive, 450, 451, 465
of impedances, 374 Power distribution, 567
of inductors, 233, 215 Power factor, 447, 451, 462, 464, 509, 510
of resistors, 43 definition of, 448
of two-ports, 818 Power factor angle, 447, 450, 451, 510
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Power factor correction, 457, 458, 465 overdamped, 303, 315, 340
definition of, 457 underdamped, 304. 315, 340
Power grid, 568 Reversal, 770
Power measurement, 459 RC circuit, 238
for three-phase systems, 508 applications of, 276, 278
Power spectrum, 735 Ringing, 305, 306
Power systems, 433, 567 Ridsdale, R. E., 930
Power triangle, 451 Riedel, S. A., 930
Probe, 866 RL circuit, 243
Problem solving, 18-21 applications of, 280, 281
PSpice, 100, 107, 144, 153, 865 RLC circuit, 296, 340
for AC analysis, 413 applications of, 336, 338
for coupled circuits, 559 parallel type, 308, 319
for DC analysis, 872 properties of, 305
for Fourier analysis, 740 series type, 301, 314
for frequency response, 622 RMS; see Root-mean-square
for op amp, 183 Root-mean-square (rms) value, 730, 731, 750; see also
for three-phase systems, 504 Effective value
for two-port parameters, 823 Rosa, A.J., 930

transient analysis, 273, 283, 330, 340

S
Q

Quadratic formula, 859
Quality factor, 603, 616, 620, 632
definition of, 603

Sampling, 338, 788, 790
Sampling function, 736
Sampling rate, 788
Sampling theorem, 746, 788
Sander, K. F.,, 930
Sawtooth function, 254
Scaling, 619, 632, 649, 767
R frequency type, 620, 621
magnitude type, 619, 621
Schematics, 866, 867

Radio receiver, 626, 632 Scott, D., 930
Reactance, 370 Second-order circuits, 296, 302, 322, 327, 340
Reactive power, 450, 451, 465, 495, 510, 556 definition of, 296
Real power, 451, 464, 517, 556; see also Average power Selectivity, 603
Rectifier, 564 Self-inductance, 529
Reference node, 76 Series combination, 61
Reflected impedance, 541, 548 of capacitors, 229, 209
Relay circuit, 280 defintion of, 34
Residential wiring, 514 impedances, 373
Residue method, 660 of inductors, 233, 216
Resistance, 28, 60 of resistors, 42
definition of, 29, 390 of two-ports, 817
Resistance matrix, 96 Short circuit, 29, 60
Resistance measurement, 150, 153 definition of, 30
Resistivity, 28 SI unit; see International System of Units
Resistor, 28, Signal, 9
applications of, 54 Signum function, 776
types of, 30 Simulation, 865, 866, 882, 887
Resonance Sinc function, 736
definition of, 601 Singularity functions, 249
parallel type, 605 definition of, 249
series type, 600 Sinor, 361
Resonant circuit, 601, 603, 604 Sinusoid, 354
applications of, 626 definition of, 354
Resonant frequency, 601, 620, 632 Smith, K. C., 930
Response, 120, 677 Smoothing circuit, 338, 340
critically damped, 303, 315, 340 Software engineering, 393
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Source
dependent type, 13, 22
ideal type, 13, 14, 22
independent type, 13, 22
Source-free circuits, 238
RC type, 238
RL type, 243
RLC type, 301, 308
Source modeling, 147, 153, 154
Source resistance, 148
Source transformation, 127, 128, 129, 138, 153, 404
Spectrum analyzer, 746, 747, 751
Stanley, W. D., 930
Steady-state response, 259; see also Forced response
Steinmetz, C. Proteus, 353, 359
Step response, 257, 283, 322
definition of, 258
of RC circuit, 257
of RL circuit, 263
of RLC circuit, 314, 319
Storage elements, 202
Strum, R. D., 930
Stuller, J. A., 929
Subtractor, 177, 178
Summing amplifier; see Amplifier
Summer, 176; see also Amplifier, summing type
Supermesh, 92,107, 399
definition of, 92
properties of, 93
Supernode, 83, 107, 396
definition of, 83
properties of, 84
Superposition, 122, 140, 153, 400, 420
definition of, 123
Susceptance, 371
Svoboda, J. A., 929
Sweeps, 622
types of, 622
Switching functions; see Singularity functions
Symmetry, 717
even type, 717
half-wave type, 720
odd type, 719
Synthesis; see Network synthesis

T

Tesla, Nikola, 447

Thevenin theorem, 131-133, 137, 153, 406
definition of, 131
derivation of, 140
with PSpice, 144

Thomas, R. E., 930

Three-phase system, 478, 479, 496

Three-wattmeter method, 508

Three-wire system, 478, 496

Time constant, 239-241, 244, 277, 278, 281, 282
definition of, 240
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Time differentiation, 651, 769
Time integration, 652, 770
Time periodicity, 654
Time scaling, 767
Time shifting, 650, 768
Tocci, R. J., 930
Total response, 400; see also Complete response
Touch-tone telephone, 628, 633
Transfer admittance, 585, 672
Transfer function, 584, 589, 631, 672-673, 691, 695,
779, 789
definition of, 584, 672, 673
Transfer impedance, 585, 672
Transformer, 338, 528, 569
air-core type, 540, 569
applications of, 528, 546
definition of, 539
ideal type, 545, 546, 570, 798
isolation type, 547, 564
linear type, 539, 540, 569
matching type, 566
step-down type, 547
step-up type, 547
three-phase type, 556, 570
types of, 564
Transient response, 259, 282
with PSpice, 273
Transistor, 102-104, 107, 826, 834
Transmission lines, 479
Trigonometric identities, 859
Tuinenga, P. W., 930
Turns ratio, 546
TV picture tube, 15, 22
Two-phase system, 478
Two-port network, 796, 833
applications of, 826, 830
definition of, 796
interconnection of, 817
reciprocal type, 798, 834
symmetrical type, 798
Two-port network parameters; see Parameters
Two-wattmeter method, 509, 517
Two-wire system, 478, 495

U

Unbalanced load, 481
Unbalanced system, 500, 517
definition of, 500
Underdamped response; see Response
Unit impulse, 251, 283
definition of, 251
sifting property of, 252
Unit ramp, 252, 283
definition of, 252
Unit step, 250, 282
definition of, 250
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V Wheatstone, Charles, 150
Wheatstone bridge, 150, 153
White, P. A., 929

Van Valkenburg, M. E., 930 Whitehouse, J. E., 930

Varmeter, 459 ' Wye-connected load, 492, 482, 490
Volta, Alessandro Antonio, 3, 9 Wye-connected source, 482, 486

Voltage, 9, 22 Wye-delta transformation, 50, 51, 61, 375

Voltage divider, 42
Voltage division, 229, 233, 42, 56, 61, 373
Voltage follower, 174, 189, 416
Voltage gain, 585, 672 Y
Voltmeter, 57
sensitivity of, 60

Yorke, R., 930
\%
y4
Ward, J. R., 930
Wattmeter, 435, 459, 465, 508 Zeros, 585, 591, 631, 659, 688
definition of, 460 definition of, 585
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