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Voltage (inductor):   𝑣 = 𝐿
𝑑𝑖

𝑑𝑡
 

Current over time:   𝑖(𝑡) =
1

𝐿
∫ 𝑣(𝑡)𝑑𝑡 + 𝑖(𝑡0)

𝑡

𝑡0
 

Current (capacitor):   𝑖 = 𝐶
𝑑𝑣

𝑑𝑡
 

Voltage over time:   𝑣(𝑡) =
1

𝐶
∫ 𝑖(𝑡)𝑑𝑡 + 𝑣(𝑡0)
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Energy:    𝑊(𝑡) =
1

2
𝐶𝑣2(𝑡) =

1

2
𝐿𝑖2(𝑡) 

Capacitance (Series):   𝐶𝑒𝑞 = (
1

𝐶1
+

1

𝐶2
)−1 

Capacitance (Parallel):   𝐶𝑒𝑞 = 𝐶1 + 𝐶2 

Capacitance:     𝐶 =
𝜖𝐴

𝑑
 

Dielectric Constant:   𝜖 = 8.85 × 10−12𝐹/𝑚 

Stored Charge:    𝑞 = 𝐶𝑣 

Inductance (Series):   𝐿𝑒𝑞 = 𝐿1 + 𝐿2 

Inductance (Parallel):   𝐿𝑒𝑞 = (
1

𝐿1
+

1

𝐿2
)

−1

 

 

General Transient Solution:   𝑥(𝑡) =  𝑥𝑓  + [ 𝑥0 − 𝑥𝑓] 𝑒−𝑡/𝜏 

 For RC network:  

 𝑥(𝑡) =  𝑣𝐶(𝑡), the capacitor voltage 

  𝑥0 =  𝑣𝐶(0)  (initial voltage value)  and 

 𝑥𝑓 =  𝑣𝐶(∞)  (final voltage value) 

 Time constant:    𝜏 =  𝑅𝐶  

The initial condition response only is given by:      𝑣𝐶(𝑡) = 𝑣𝐶(0)𝑒−𝑡/𝜏 

 

 For RL network:  

𝑥(𝑡) =  𝑖𝐿(𝑡), the inductor current 

 𝑥0 =  𝑖𝐿(0)  (initial current value) and 

 𝑥𝑓 =  𝑖𝐿(∞)  (final current value) 

Time constant:    𝜏 =
𝐿

𝑅
 

The initial condition response only is given by:      𝑖𝐿(𝑡) = 𝑖𝐿(0) 𝑒−𝑡/𝜏    


