
EE40 Su 2010 Homework #4, due Friday 7/16/10 by 5 PM in the Homework box in 240 Cory 

1) The current through a 3-µF capacitor is shown in Figure P3.14  At t = 0, the voltage across the 

capacitor is v(0) = 10 V.  Sketch the voltage/current, power, and stored energy curves for the 

capacitor from t = 0 to t =2 

 

2) The voltage across a 2-H inductor is shown in Figure P3.48. At t=0, the current through the 

inductor is i(0)=0A. .  Sketch the voltage/current, power, and stored energy curves for the 

capacitor from t = 0 to t =6. 

 
3) Consider the simple RC circuit below: 

 
a. Use the Node Voltage method to write an Ordinary Differential Equation for the circuit 

b. Assume      for    , and         for     What is    ( )  the capacitor voltage at 

time 0? Why? 

c. Using your ODE from part a, and your initial condition from part b, solve for   ( ) using the 

method of homogeneous and particular solutions 

 

4) Consider the simple RL circuit below: 



 
a. Use the Node Voltage method to write an Ordinary Differential Equation for the circuit You 

will need to utilize the following fact: 

 

  
∫  ( )
 

  

  ( ) 

b. Assume      for    , and   ( )       for    . What is    ( )  the inductor current 

at time 0? Why? 

c. Using your ODE from part a, and your initial condition from part b, solve for   ( ) using the 

method of homogeneous and particular solutions 

 

5)  
 

 

6) The circuit shown in Fig. P3.72 has iL(t) = 0.1cos(5000t) A.  Find v(t), iC(t), i(t), and the 

total amount of energy stored in both devices. [Hint: the total energy is constant with 

respect to time.] 

 
7) Consider our classic capacitor-charging circuit, with a DC source rated at VS volts in 

series with a switch to be closed at t = 0, a resistor of R ohms, and a capacitor of C 

Farads.  There is no initial charge on the capacitor.  Find the total energy dissipated by 



the resistor and compare it to the total energy stored by the capacitor as t goes to 

infinity.  Can R, C, or VS be adjusted to improve the ratio between the two? 

 
 

8) In Fig. P4.17, the initial voltages are v1 = 100 V and v2 = 0 V.  Find i(t).  What is the final 

value of v2 as t approaches infinity? 

 
9) The voltage source in Fig. P4.49 follows the ramp pattern v(t) = 10t.  Find a full solution 

(particular plus complementary) for i(t) assuming this current is 0 A at t = 0.  [Hint: try a 

particular solution of the form ip(t) = A + Bt ]. 

 
10) Do Exercise 10.2 using whichever method you choose (I recommend the intuitive method): 

 

 



 
11) Problem 10.21a in the book. Given the circuit below: 

 
Find   ( ) for t>0, given that   ( )    [open] and   ( )=0 [short], and   ( )    Volt. 

 

12) Problem 10.21b in the book. Using the same circuit from #11, find   ( ) for t>0, given that  

.   ( )       for  t<0 and   ( )      for t<0 

.   ( )       for    0 and   ( )      for     

.   ( )      

 

13) Go to the Falstad circuit simulator page (http://www.falstad.com/circuit/) and use File-Import to 

import the circuit available here (http://www-

inst.eecs.berkeley.edu/~ee40/su10/assignments/hw/hw4_circuit.txt). 

You will see in the scope below a trace of the inductor current on top and the capacitor voltage 

on the bottom. When you first start the simulation, you will see some oscillation as the 

simulation starts the circuit with some very small signal.  

Click on the switch, and the circuit will now charge up the capacitor. 

a) What happens to the inductor current? 

b) What happens to the capacitor voltage? 

 

Click the switch again, and the LC part of the circuit will begin to oscillate.  

 

c) What is the resonant frequency of the LC circuit? 

http://www.falstad.com/circuit/
http://www-inst.eecs.berkeley.edu/~ee40/su10/assignments/hw/hw4_circuit.txt
http://www-inst.eecs.berkeley.edu/~ee40/su10/assignments/hw/hw4_circuit.txt


d) How many seconds are there between the top peak of the capacitor voltage and the 

top peak of the inductor current? [calculate this, don’t try to eyeball it from the 

graph] 

Suppose you want to change the inductance L of the inductor so that the circuit now oscillates 

twice as fast: 

e) What L should you choose? Change L to this value (by right clicking and selecting 

“edit”) and verify your answer by eyeball (you may need to flip the switch a couple 

of time since the simulator isn’t guaranteed work properly if you change values of 

an inductance as it simulates) 

f) Does the peak voltage across the capacitor change? How about the peak current? 

Why do you observe what you observe? 

Finally, we’ll consider what happens as we add resistance to the circuit. Delete the leftmost wire 

(by right clicking on it and clicking “delete”). Then add a resistor (by right clicking and selecting 

“add resistor” and then dragging and dropping a new resistor which connects the left inductor 

terminal to the top left node). You’ll use the default resistance of 100Ω 

Flip the switch a couple of times and look at the new waveforms. 

g) Based on the waveforms you observe, is the circuit “underdamped”, “critically 

damped”, or “overdamped”? 

h) Now make R much larger (at least 10 times larger). What do you observe about the 

shape of the waveforms as you increase R? What do you observe about the time it 

takes to reach steady state? 

i) Finally, calculate the value of R which gives the fastest return to steady state. Give 

that value, and then put it in the simulator and you’ll see that the system decays to 

zero the fastest of any possible R. 

 

14)  



 

15)  

 
 

 


