
ECE215/S – Principles of Electronic Cyber Warfare
Equation Sheet - Midterm
Objectives 1.1-1.8, 2.1-2.4

DC Circuits Analysis

Ohm’s Law V “ IR

Power Law P “ IV “
V 2

R
“ I2R

Series Req “ R1 ` R2 ` . . . ` Rn

Voltage Divider Vx “
Rx

Req

Vseries

Parallel Req “ p 1
R1

` 1
R2

` . . . ` 1
Rn

q´1

Ñ 2 resistors Req “
RxRy

Rx ` Ry

Current Divider Ix “
Req

Rx

Iparallel

Ñ 2 resistors Ix “
Ry

Rx ` Ry

Iparallel

AC Circuits Analysis

AC equation vptq “ Vbias ` Vm cos 360˝ft ` ϕ

Frequency f “
1

period
“

1

T

Bias Vbias “
vmax ` vmin

2

Amplitude Vm “
vmax ´ vmin

2

RMS Vrms “
Vm
?
2

“ 0.707 ˚ Vm

S IrmsVrms

P pf ˚ S
Q

?
S2 ´ P 2

Q ą 0 lagging (I lags V)
Q ă 0 leading (I leads V)

Motors, Power Converters

Efficiency η “
Pout

Pin

“
Puseful

Puseful ` Ploss

Mechanical Power 1 hp “ 745.7 Watts

Transformers

Turns ratio a “
N1

N2

“
v1ptq

v2ptq
“

i2ptq

i1ptq

Complex Math

Imag Number j “
?

´1
1

j
“ ´j

Rectangular Re ` jIm
“ A cosϕ ` jA sinϕ

Phasor A ϕ

Amplitude A “
?
Re2 ` Im2

Phase ϕ “ tan´1

ˆ

Im

Re

˙

R-C and R-L Circuits

Angular Frequency ω “ 2πf

Resistor Impedance ZR “R

Capacitor Impedance ZC “
1

jωC
Inductor Impedance ZL “ jωL

R-C Circuit Cutoff fcutoff “
1

2πRC

R-L Circuit Cutoff fcutoff “
R

2πL
Bandwidth BW “ fhigh ´ flow

Gain Gabs =

ˇ

ˇ

ˇ

ˇ

Vout

Vin

ˇ

ˇ

ˇ

ˇ

Engineering Notation

1012 T (tera)
109 G (giga)
106 M (mega)
103 k (kilo)
10´3 m (milli)
10´6 µ (micro)
10´9 n (nano)
10´12 p (pico)
10´15 f (femto)
10´18 a (atto)

1


