ENGR-4300 Crib Sheet Quiz1

Resistor Capacitor Inductor
FAYAV AN —| I— =W
symbol L
R c
general _ _ _
equation Ve=IzR [=C(dV/dt) Vi =L(dI./dt)
combining Ri=R,+R» + .. + R L:L+L+A +L Li=L +L, +..+ L
in series T= R+ Ry +.. n C. C, C, C. r=Li+Ly +.. n
; ccC
two 1n . — 1~2 _
series Rip=R;tR; 12 C, +C, Lp=L;+1L,

" 1 1 1 1 1 1 1 1
c;ombmmg b A +— Cr=C,+C, +..+ C, = b A +—
in parallel R, . 5 R, L, X s L,

; R,R L,L
two in R, = 12 Ch=C,+C, L, = 152
parallel R +R, L +L,
=>0 R open circuit short circuit
f->00 R short circuit open circuit

Ohm’s Law: V=IR VT = ITRT
Kirchoff’s voltage law: sum of voltages in loop is 0
Kirchoff’s current law: sum of currents entering a junction = sum of currents exiting a junction

2 3
Harmonic Oscillation: d—\z/ + a)rZV =0 o, = ! EWE = (Mo + M) (271, )
dt VLC 4l,

Voltage Dividers: Pots:
T Vin p RZ Vin T Vin for 1K pot:
o1 ouf Rl N Rz in - RlI+R2=1K
Vout = VinR2AKD)
R Wout
oL V1 — 1 I’in Vourt
R+ R,
RZ2
RZ
R
VZ = : Kn ) -
p— Rl + R2 POT — Voltage
Diwvider
Bridges
Vout = dV = Vleft-Vright
R2 R3
Vout = Vin -
i R1+R2 R3+Hg
Vleft vtight\ﬂ n
Oy Twn voltage dividers in parallel

Thevenin Equivalents
step 1) Find Vy, (set load (A-B) to open and find Vap)
step 2) Find Ry, (set voltage sources to short and find combined resistance between A and B)
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Regular Sine Waves
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Decaying Sinusoids

Quiz1

vit)= Asin{wt+ ¢)+V A ,
® ( 'i'l] DC vy _ = e vin=Ae *F sin(wt+¢)
w=2xf = ¥
x T vlzvnﬂ-ﬂ{tl—tu}
$=-wt =—2:i Vep= 24
0 T

Logarithmic Scales
S R R +----a----+C + + b-+ +

10° 10" 10° 10°  10* 10°  10° 107
©) (1K) (1Meg)
pointa: 109 x 10*=3.2 x 10* =320 Hz or 10*¥ =320 Hz
point b: 10°¥ x 10°=6.3 x 10° = 630,000 Hz or 10°® = 630,000 Hz
point 1200 Hz: log(1.2) = .08 decade = 10 at ¢ or log(1200) = 3.08 at ¢
PSpice Component Library PSPice Component Library
R ANALOG VDC SOURCE
C ANALOG VSIN SOURCE
L ANALOG 0 (GND) SOURCE
POT BREAKOUT Sw_tOpen, Sw_tClose | EVAL
prefix (abbr in PSpice) value prefix (abbr in PSpice) value
tera (t) 10;2 pico (p) 10';2

iga 10 nano (n 107
I%’l g (2 1 no (n) 1

ga (meg) 0 micro (u)

kilo (k) 10° milli (m) 10”

Reading Resistors
black-brown-R-O-Y-G-B-V-grey-white

Reading Capacitors
XYZ = XY x 10* picofarads = XY x 10%® microfarads

0 - 1 2-3-45-6-7- 8 - 9
XYZ = XY x 10” ohms
Filters
0 00 o 00 oo 0 oD
low pass filter high pass filter hand pass filter band reject filter

Lissajous Figures
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