
R =
ρL
A

ρ =
1
σ

R =
L
σA

Conduc'vity, Resistance and Resis'vity 

Resistance : Ω 

Resis'vity : Ω m 

Resis'vity 

Silver: 1.59×10‐8 Ωm 
Copper: 1.7×10‐8 Ωm 
Gold: 2.44×10‐8 Ωm 

Glass: 1010 ~1014Ωm 



P = IV
V = IR
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Ohm’s Law 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ρL
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How do we understand behaviors of complex circuits? 



Kirchhoff’s Law 

1. Conserva'on of Charge 



Kirchhoff’s Law  

2. Conserva'on of Energy 

ΔV = 0
ClosedLoop
∑
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