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Problem 1 (20 pts): Resistive Circuits and Capacitors 
 
(a) (5 pts) Find I7 in terms of Is 

 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) (5 pts) Find V1 in terms of Vs 
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(c) (5 pts) Find Node Voltage V1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(d) (5 pts) What is the charge and voltage across each capacitor in terms of Vs 
and C? 
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Problem 2 (30 pts): Transient Analysis: 1st order circuit 
There are two switches in this circuit and the closing sequence is below: 
At t<0, both switches are open. The initial condition is iL = 0, VL = 0 
At t=0, the left switch is closed. During the period 0<t<2 s, the left switch is 
closed and the right is open. 
At t=2 s, the right switch is closed (now both closed). For t>2 s, both switches are 
closed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
(a) (10 pts) 0<t<2 s, what is iL(t)? Hint: e-1 = .37. 
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(b) (20 pts): t>2 s, what is iL(t)? 
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Problem 3 (50 pts): For the circuit below: 
 
 
 
 
 
 
 
 
 
 
 
 
(a) (5 pts) What are vL and iL for t < 0? (Remember units!) 
 
 
 
 
 
(b) (10 pts) Use KVL/ KCL to show that the differential equation for vL(t) for t>0 is 
the following equation. Write enough steps to show you know the material. 
 
vL” + 2vL’ + vL = - 2sin(t) 
 
 
 
 
 
 
 
 
 
 
(c) (15 pts) Find the transient solution. What are α, ω0, and ξ? 
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Problem 3 continued: 
(d) (5 pts) Is this critically damped, underdamped, or overdamped? 
 
 
 
(e) (10 pts) What is the particular solution? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(f) (5 pts) What is the complete solution? 


