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AC Source 
Time Domain Function Phasor Format 

( )( ) sin( ) V
M vv t V tω θ= × +  MV θ∠  

Symbol Designates 

MV  Magnitude/Amplitude 
ω  Angular Frequency 
t  Instantaneous Time 
θ  Phase Angle 
( )V  Measurement in Volts 

 
Instantaneous Value Of A Sine Wave 

Degree Approach Radian Approach 
sin( )Pkv V θ= ×  sin( )Pkv V tω= ×  

Note: Make sure calculator is in appropriate mode. 
 

Degrees Radians 

180deg rad
π

= ⋅  rad deg
180
π

= ⋅  

 
Sine Wave Magnitude Conversions 

 -P P ×  Pk ×  rms ×  ave×  

-P P =  1.0 2.0 2.828 3.14 
Pk =  0.5 1.0 1.414 1.57 
rms =  0.3535 0.707 1.0 1.11 
ave =  0.3185 0.637 0.9 1.0 

 P-P    Pk    rms    aveLargest Smallest←⎯⎯⎯⎯⎯→  

 
Cycle Time (Period)/ Frequency 

1T
f

=  Cycle Time 

1f
T

=  Frequency 

 
Angular Frequency 

2 fω π= × ×  

 
Time Domain / Phasor Format Conversion 

[ ( ) sin( )] [ ]M S RMSv t V t V Vω θ θ= × ± = = ∠  

2M SV V= ×  Magnitude 

2
PK

RMS
VV =  Magnitude 

 

Phase / Time 

CT
t

=
°360

θ
 Relationship 

CT
t

×°= 360θ Phase Angle 

°
×=

360
θ

CTt  Instantaneous 
Time 

θ
°

×=
360tTC  Cycle Time 

(Period) 

360 CT
t

θ° = ×  Complete 
Cycle 

 
 Resistors Inductors Capacitors 

f =  v i=  v i=  v i=  

rf =  
1

2 LCπ× ×
 

vθ =  iθ  90iθ + °  90iθ − °  

iθ =  vθ  90vθ − °  90vθ + °  

X =  Lω ×  
1
Cω ×

 

Z =  0R∠ °  90LX ∠+ ° 90CX ∠− °  

Y =  
1
R

 
1

LZ
 

1

CZ
 

 
Ohm’s Law 

IRE =  EPI /=  IER /=  
IPE /=  REI /=  PER /2=  

PRE =  RPI /=  2/ IPR =  

Watt’s Law 
DC AC 

EIP =  
( )cos( ) W

R T T ZP V I θ= × ×  Resistive 
(True Power) 

RIP 2=  
( )sin( ) VAR

X T T ZP P V I θ= = × ×  Reactive 

REP /2=  
( )VA

APP T TS P V I= = ×  Apparent 
(Virtual Power) 

 
Power Factor Quality 

R

APP

PPF
P

=  X

R

PQ
P

=  

cos( )ZPF θ= 10
Q

Low High
Quality Quality

≤ >←⎯⎯⎯⎯⎯→  

 

Series Circuits 

TV  1 2 nV V V+ + +K  

nV  ( )n
S

T

RV
R

×  

TI  1 2 nI I I= =  

TR 1 2 nR R R+ + +K  

TZ 1 2 nZ Z Z+ + +K  
1

TY
 

TY  
1

TZ
 1 2 nY Y Y+ +K

TP  1 2 nP P P+ + +K  

 
Parallel Circuits 

TV  1 2 nV V V= =  

TI  1 2 nI I I+ + +K  

nI  ( / )S T nI R R×  

TR  

All Ckts 2 Branch Equal R TY  
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TY
 

TY  
1

TZ
 1 2 nY Y Y+ +K  

TP  1 2 nP P P+ + +K  

 
Transformers 

Voltage Current 

P P

S S

N V
N V

=  Turn 
Ratio 

P S

S P

N I
N I

=  Turn Ratio 

P
P S

S

NV V
N

=  Primary 
Voltage 

S
P S

P

NI I
N

=  Primary 
Current 

P
P S

S

NV V
N

=  Secondary 
Voltage 

P
S P

S

NI I
N

=  Secondary 
Current 

Impedance 
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Primary 
Impedance
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Secondary 
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