
Pop Quiz Answer Key: 
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   ( )    ( )   , because the capacitors eventually act as open circuits. 

   ( )  
 

       
   , because the inductors all act like closed circuits. 

   ( )    ( )    ( ), because eventually all the current sources will act like closed  circuits. 

 By voltage divider, we have that this shared voltage is just going to be   ( )       
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0.   (  )     (in parallel with voltage source 

  (  ) is a little trickier. You have to keep in mind that the current has two paths to take: one 

through the voltage source, and one through the inductor (no current through capacitor in 

steady state).  

If we consider KVL for the outer loop, then we have that the voltage across the inductor, the 

resistor, and the voltage source must sum to zero. We know the voltage across the inductor is 

zero in steady state, so that means that the voltage source and the resistor have the same 

voltage across them. 

Since the resistor has a voltage of 2V drop as you go from the bottom right to the bottom left, 

this means that the current through the resistor must be 2A to the left. Writing KCL at the top 

right node, we have that         , so      . 

1. We know that   ( ) is 5A, because the current through an inductor cannot change. Therefore 

 ( ) will be –   ( ). Thus  ( )      

 

Since  ( )     ( ), 
  ( )

  
 will just be  

  ( )

  
. 

 

Again, we use KVL. We know that the initial voltage across the capacitor is 2V, and since the 

initial current is -5A, the initial voltage across the resistor is 5V (going right to left). If we treat 

the bottom left node at ground, then the left side of the inductor is at 2V, and the right side of 

the inductor is at 5V. Thus, the right side of the v voltage drop going from left to right across the 

inductor is -3V.  

 

This finally gives us that 
  ( )

  
 
 

 
 Amps/sec 

 

More intuitively, the voltage on the right side of the inductor caused by the inductor current (via 

the resistor) is higher than the voltage on the left side caused by the capacitor, therefore, the 

current through the inductor will start to slow down. 



 

2.  ( ) is the solution to a homogeneous 2nd order differential equation. Therefore it will either 

oscillate to zero or exponentially decay to zero (depending on whether it is underdamped or 

not) 

 

3. To find the homogeneous solution you would write out the 2nd order ODE, using for example, 

KVL. Then you could utilize the method of particular and homogeneous solutions. You won’t be 

required to do this on the midterm. 

 

4. To find the particular solution, you could find the complete solution and take the limit as t goes 

to infinity, but the much better thing to do here is to realize that the energy is going to 

eventually all be dissipated through the resistor, and thus the particular solution is just zero. 

 

5. The easiest way would be to utilize the phasor/impedance technique.  You’d replace the 2H 

inductor with an impedance of 4j, and the resistor would just have an impedance of 1. You could 

also replace the capacitor, but it turns out that this won’t matter, because we can find    

without even considering the capacitor at all (since we basically have two parallel branches 

connected to a single voltage source) 

We could then just use voltage divider, giving us  ̂  
 

    
   , or 

 

√  
         (   ). 

Finally,   ( )  
 

√  
    (           (   )). 

6. The transfer function would be found identically.    
 

    
   , so the transfer function is just 

 (  )  
 

     
, which, as it happens, is a low pass filter. 


