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components Resistors Capacitors Inductors 
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frequency→0 R open circuit short circuit 

frequency→∞ R short circuit open circuit 
 

Laws and Rules 
Ohm’s Law      V = IR        VT = ITRT 
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
Z 
ohms 
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Reading Capacitors XYZ = XY x 10
Z
 picofarads = XY x 10

(Z - 6)
 microfarads 

Logarithmic Scales log(f)=[decade].[percent across]   f  = 10
[decade].[percent across]
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Euler’s Identity 
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Power Equation 
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Voltage Dividers Sine Waves 
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Transformers 
ideal equations input impedance  
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Calculating Inductance Calculating Resistance 
Long Coil  Ring shaped Coil 
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Complex Polar Coordinates 

Complex numbers: θjrejyxz =+=  ( 1−=j ,  1/j = -j ) 

Polar to Cartesian transform: θcosrx = , θsinry =  

Cartesian to Polar transform: 22 yxr +=   
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where A is a constant 

phases 

A  0 

-A π or -π 
jA 2/π  

-jA 2/π−  

tan
-1
(1) 4/π  or - 4/3π  

tan
-1
(-1) - 4/π  or 4/3π  

x+jy tan
-1
(y/x) 

 

Transfer Functions 
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Combining Impedances 
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Low Frequency 

Approximation 

rk

r

k

r

r

k

k

r

r

m

m

m

m

k

k

n

n

n

n

A

A

A

A

AAA

AAA −
−

−

−
− =≈

+++
+++

ω
ω
ω

ωωω
ωωω

...

...
1

1

1

1
 

High Frequency 

Approximation 
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Using Transfer Functions inout AHA ⋅=  inout H φφ +∠=  
 

Filters 
RC Circuit (corner) RL Circuit (corner) RLC Circuit (resonant) 
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