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components Resistors Capacitors Inductors

symbol

R C L
general _ _ dv. _ dI_L
equation Ve =1yR Io=C—F Vi=l—
combining in 11 1 1
. Ri=R;+R, +..+ R, —— =ttt Li=L,+L, +..+ L,
series T 1 2 CT Cl Cz Cn T 1 2
ining i 1 1 1 1 1 1 1 1
combiningin | * _ * . * . . 1 Cr=Cy+Cy 4.t C, I T
parallel R, R, R, R, L, L L, L,
1
impedance /Z.,=R Lo=—— /. =jwL
R ¢ jaC L=/
frequency—>0 R open circuit short circuit
frequency—>00 R short circuit open circuit
Laws and Rules

Ohm’s Law V=IR Vr=1I1Rt
Kirchoff’s Voltage Law Sum of voltages in a loop is zero.
Kirchoff’s Current Law Sum of currents entering junction equals the sum of currents leaving junction.

Reading Resistors

XYZ = XY x 10% ohms

black-brown-R-O-Y-G-B-V-grey-white
0 1 234567 8 9

Reading Capacitors

XYZ = XY x 10 picofarads = XY x 10~ ® microfarads

Logarithmic Scales

log(f)=[decade].[percent across]

£f=1 O[decade].[percent across]

suffixes

K (10%) Meg(10%) G(10%) T(10'?)

m(107) u(10°) n(10™) p(10™'?)

Euler’s Identity

parallel combination shortcut

Power Equation

¢’ = cosf+ jsiné = it P=VI=I’R
R, +R,
Voltage Dividers Sine Waves
7 .
? Vi V. = ( 22 ]V v(t) = Asin(wt + @) + V.
O Z1 + 22 i 1
7 T
V 7 = =
out 1 in to
Zy+ 2z, é=—wt, =212
z, T
V. = _ 2 V Vo =924 A
— ? Zy+ Z, " p-r rms ﬁ
Transformers
ideal equations input impedance
MA:HZ
: R A T T S 4
Z 1 I/1 12 Ll a
E




ENGR-4300

DO NOT WRITE ON THIS SHEET

Crib Sheet Quiz 1

RETURN SHEET AFTER QUIZ

Calculating Inductance Calculating Resistance
Long Coil Ring shaped Coil
— IUNzﬂ-rcz _ 2 8rc R = L
L——d L=uN-r, ln(r )-2 ol
Complex Polar Coordinates
Complex numbers: z =x+ jy =re’’ (j=+-1, 1/j=-j) phases
Polar to Cartesian transform: x =rcosé,y =rsind A 0
-A 7T or -1
Cartesian to Polar transform: r = /x> +y* 6 =tan™' [XJ iA )
X
: -JA -r/2
p="T +J:y1 v _Nh TN Lﬁztanl(ﬂj—tan‘[&j tan'll(l) n/4 or-3z/4
X, +]y2 1/x22 +y22 X X, tan’ ('1) -7[/4 or 37[/4
- T
54 d(etg) _ A Xty tan” (y/x)
V =Ae = Acos(wt + @) + jAsin(wt + @) whore A s a constant

Transfer Functions

17 H( ) ) 22 series
i H(jo)=—2 JO)= ircuit
V=17 ( J ) 7 Z1 + 22 circui

in only

1 1 1 1
. Z, =2, +2Z,+..+Z7Z, — =t —+ .t
Combining Impedances “ Z, Z  Z, Zy
series I
parallel

Low Frequency
Approximation

=r

A" +4, 0" " +.+ 40" A0 4 o
Ao"+A 0" '+.+A0 Ao A

7

-1 k
High Frequency Ana)n + Anflwn ot Aka) ~ Ana)n — An n—m
Approximation A,0"+A4, 0" +. . +A40 A" A,
Using Transfer Functions A, = |H | -4, ¢, =~ZH+¢,
Filters
RC Circuit (corner) RL Circuit (corner) RLC Circuit (resonant)
» 1 7 1 » R 7 R 1 1 1
= — e —— = — = — D, = —— -
“"RC ¢ 2zRC Lt o " Jic ' axiLe
0 (4 I 00 co 0 00
low pass filter high pass filter band pass filter band reject filter




