
EEE 202: TEST 3      NAME:____SOLUTIONS___ 
3 Problems, equal credit, 75’, Closed Book&Notes, 1 sheet of formulae allowed 
 
Problem 1.   
The current across a 1µF capacitor is shown in the following figure. The capacitor starts at t = 0 
completely discharged. Plot the capacitor voltage. Find the energy stored in the capacitor at t = 
10 ms. 

 
We use 𝒗(𝒕) = 𝟏

𝑪
∫ 𝒊(𝒕)𝒅𝒕 

At 1ms, the voltage is   
 𝒗(𝒕) = 𝟏

𝟏𝒆−𝟔
𝟏𝒆 − 𝟑 × 𝟏𝟎𝒆 − 𝟑 = 𝟏𝟎(𝑽) 

 
 
 
Similarly, the ending voltage is v(10m) = - 20(V) 
The capacitor energy at that time is 𝑬(𝟏𝟎𝒎) = 𝟏

𝟐
𝑪𝒗𝟐(𝟏𝟎𝒎) = 𝟎.𝟐𝒎𝑱 

 
 
Problem 2.  In the following circuit, find the voltage Vo for t > 0. (The switch closes at t = 0.) 
 
 
1. IC: 𝑽𝟎(𝟎−) = 𝑽𝟎(𝟎+) = 𝟎.   
2. FV: 𝑽𝟎(∞) = 𝟐𝒌

𝟏𝒌+𝟐𝒌
𝟓 = 𝟏𝟎

𝟑
(𝑽).   

3. TC: 𝑹𝑻𝑯 = 𝟑𝒌+ 𝟏𝒌||𝟐𝒌 = 𝟏𝟏
𝟑
𝒌(𝛀 

           ⇒ 𝝉 = 𝑹𝑻𝑯𝑪 = 𝟎.𝟑𝟔𝟕(𝒔).   
Solution: 𝑽𝟎(𝒕) = 𝑭𝑽 + (𝑰𝑪 − 𝑭𝑽)𝒆−𝒕/𝝉 = 𝟏𝟎

𝟑
�𝟏 − 𝒆−  𝒕

𝟎.𝟑𝟔𝟕� (𝑽)  
 
 
 
Problem 3.  In the following circuit, find the current Io for t > 0. (The switch opens at t = 0.) 
 
 
1. IC: 𝑽𝟎(𝟎−) = 𝑽𝟎(𝟎+) = 𝟐𝒌

𝟏𝒌+𝟐𝒌
𝟓 = 𝟏𝟎

𝟑
(𝑽).   

1. IC: 𝑰𝟎(𝟎+) = −𝑽𝟎�𝟎+�
𝟐𝒌+𝟑𝒌

= −  𝟐
𝟑
𝒎(𝑨).   

2. FV: 𝑰𝟎(∞) = 𝟎.   
3. TC: 𝑹𝑻𝑯 = 𝟑𝒌+ 𝟑𝒌 = 𝟓𝒌(𝛀 
           ⇒ 𝝉 = 𝑹𝑻𝑯𝑪 = 𝟎.𝟓(𝒔).   
Solution: 𝑰𝟎(𝒕) = 𝑭𝑽 + (𝑰𝑪 − 𝑭𝑽)𝒆−𝒕/𝝉 = −  𝟐

𝟑
𝒆−  𝒕𝟎.𝟓𝒎(𝑨)  
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