
 

1. 

(a) 

𝑖𝑅 =
𝑣

𝑅
=

15

200
= 75 𝑚𝐴 

𝑖𝐶 = −(𝑖𝐿 + 𝑖𝑅) = −(−45 + 75) = −30 𝑚𝐴 

 

(b) 

 

𝛼 =
1

2𝑅𝐶
=

1

2 · 200 · 200 · 10−9
=

1

8 · 10−5
= 12500 

𝜔0 =
1

√𝐿𝐶
=

1

√50 · 10−3 · 200 · 10−9
= 104 = 10000 

𝑠1,2 = −𝛼 ± √𝛼2 − 𝜔0
2 = −12500 ± 7500 = −5000, −20000 

𝑣(𝑡) = 𝐴1𝑒−5000𝑡 + 𝐴2𝑒−20000𝑡 − − − − − −𝑒𝑞. 1 

 

Initial condition: 

𝑣(0) = 15 = 𝐴1 + 𝐴2 − − − − − − − 𝑒𝑞. 2 

𝑑𝑣(0)

𝑑𝑡
= −

𝑣(0) + 𝑅𝑖𝐿(0)

𝑅𝐶
= −

15 + 200 · (−45) · 10−3

200 · 200 · 10−9
= −150000 

From eq.1: 

𝑑𝑣

𝑑𝑡
= −5000𝐴1𝑒−5000𝑡 − 20000𝐴2𝑒−20000𝑡 

At t = 0: 

−150000 = −5000𝐴1 − 20000𝐴2 − − − − − − − 𝑒𝑞. 3 

 

Solve eq.2 and eq.3: 

{
𝐴1 = 10
   𝐴2 = 5

 

 𝑣(𝑡) = 10𝑒−5000𝑡 + 5𝑒−20000𝑡 (V) , t > 0 

 

(c) 

𝑖𝐿 =
1

𝐿
∫ 𝑣 𝑑𝑡

𝑡

−∞

 =
1

50 · 10−3
(10𝑒−5000𝑡 + 5𝑒−20000𝑡) 

= −0.04𝑒−5000𝑡 − 0.005𝑒−20000𝑡  (𝐴)      𝑡 > 0 
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4. 

 

 

Rearrange equation as follow: 

 

 

 

 


