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Circuit Laws 
 

Circuit Law Formula 

Kirchhoff’s Current 
Law (KCL) 

∑ 𝐼𝑖

𝑛

𝑖=1

= 0 

 
𝐼𝑖𝑛1 + 𝐼𝑖𝑛2 = 𝐼𝑜𝑢𝑡1 + 𝐼𝑜𝑢𝑡2 + 𝐼𝑜𝑢𝑡3 

 
The total current flowing into a node or junction must equal the total current 

flowing out of the node or junction. 
(conservation of charge) 

Kirchhoff’s Voltage 
Law (KVL) 

∑ 𝑉𝑖

𝑛

𝑖=1

= 0 

 
𝑉1 = 𝑉2 + 𝑉3 + 𝑉4 + 𝑉5 + 𝑉6 

 
The sum of all voltages around a circuit loop is equal to zero. 

(conservation of energy) 

Ohm’s Law 
𝑉 = 𝐼𝑅 

 

 

Power 

𝑃 = 𝑉𝐼 
𝑃 = 𝐼2𝑅 

𝑃 =
𝑉2

𝑅
 

𝑃 =
𝑊

𝑡
 

An across (V) times a through (I) 
variable. 

 

𝑊𝑎𝑡𝑡 (𝑊) =
𝑉𝑜𝑙𝑡 (𝑉)

𝐴𝑚𝑝𝑒𝑟𝑒 (𝐴)
 

Electrical Energy 

𝐸 = 𝑄𝑉 
𝐸 = 𝑉𝐼𝑡 

𝑃 = 𝐼2𝑅𝑡 
𝐸 = 𝑃𝑡 

𝐽𝑜𝑢𝑙𝑒 (𝐽) =
𝑊𝑎𝑡𝑡 (𝑊)

𝑠𝑒𝑐𝑜𝑛𝑑 (𝑠)
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Components 
 

Element Battery Ground Current Source 

Component 

   

Symbol 

   

Denoted by 𝑉 𝐺𝑁𝐷 𝐼 
Units V (Volt) 0 𝑉 A (Ampere) 

Series 𝑉𝐸𝑄 = 𝑉1 + 𝑉2 NA 𝐼𝐸𝑄 = 𝐼1 + 𝐼2 

Parallel 𝑉1 = 𝑉2 = 𝑉3 NA 𝐼𝐸𝑄 = 𝐼1 + 𝐼2 

 

Element Resistor Capacitor Inductor 

Component 

   

Symbol 
   

Denoted by 𝑅 𝐶 𝐿 
Units Ω (Ohm) F (Farad) H (Henry) 

Equation 𝑅 =
𝑉𝑅

𝐼
 𝐶 =

𝑄

𝑉𝐶
 𝐿 =

𝑉𝐿

(
𝑑𝑖
𝑑𝑡

)
 

Series 

   

𝑅𝑇 = 𝑅1 + 𝑅2 + 𝑅3 
1

𝐶𝑇
=

1

𝐶1
+

1

𝐶2
+

1

𝐶3
 𝐿𝑇 = 𝐿1 + 𝐿2 + 𝐿3 

Parallel 
   

1

𝑅𝑇
=

1

𝑅1
+

1

𝑅2
+

1

𝑅3
 𝐶𝑇 = 𝐶1 + 𝐶2 + 𝐶3 

1

𝐿𝑇
=

1

𝐿1
+

1

𝐿2
+

1

𝐿3
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Electrical Symbols 
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