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3. Do NOT use Laplace Transforms to solve any problems. 
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Q1.  (6 points) We connect charged capacitor C1 to a discharged capacitor C2 and a resistor R 
with a switch. The capacitor C1 is charged to voltage V0. 

We close the switch at t=0, derive vC1 in terms of time and plot it. 

 

 

 

 

  



Q2.  (4 points) In this circuit: |𝑉1| =  |𝑉2| , Vs  leads V2 by 30° 

For a Vs(t) = 10 cos3t find V2(t) in steady state. 

 

 

  



Q3. (6 + 4 = 10 points) 

 

a) Find Thevenin equivalent of the circuit on the left (network N) looking from a & b 

b) If we use network N to implement the circuit on the right what is iR if VR = 5
2
 iR + iR2 

         

  



Q4.  (5 + 3 + 2 = 10 points) 

Assume ω = 104  rad/sec.  

(a) Use source transformation to obtain the current I0.  Express your answer in milliamps, both in 
the phasor notation (rectangular form) and in the time domain. 

(b) Draw a phasor diagram showing the voltage across 30ohm resistor, 4mH inductor, 5uF 
capacitor. 

 
(c) A complicated RLC circuit has a steady state current response of 10cos(100 t + 0.2) amperes 

when a voltage source of 10cos(100t) volts is applied to it. Now, instead of the original source, a 
voltage source of 20cos(100t + 0.1) volts is applied to the circuit. Can you find the new current 
response? Is this information enough to find it? If yes, find the new current response. If not, give 
reasons justifying your answer. In either case, explain your answer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Q5.  (4 + 6 = 10 points) 

(a) Label the nodes in this circuit and write down the matrix equation to solve this circuit by node 
method. You don’t need to solve the actual KCL equations. 

 

 
 
 
 
 
 
 
 
 
 

(b)  

 


