
EE40 Su 2010 Homework #5, due Tuesday 7/20/10 by 2 PM in the Homework box in 240 Cory 

1. 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.] 

 

Hint if you get a weird answer and feel uncomfortable with it, you’re probably right: An LC circuit 

will resonate, even if disconnected from a source 

2.  

 

Hint: I’d recommend doing this one from scratch including solving the ODE. You will need to find       

and        if you write a 2nd order ODE in   . Even if you do this problem with a shortcut, I would HIGHLY 

recommend that you make sure you know how to quickly find       and        (like by inspection). 

3.  

 



 

4. 

 
-4d is a bit ambiguous and not the most 

useful problem. Skip it. 
The answer in the back of the book is wrong for part d. Should be in the 2000ish magnitude and 

60something degrees range. Note that 30 is exponentiated on the left part of 4d 

5.  



 
 

6. There is no question 6 (moved to extra questions). 

7.  

 
                          

Reminder: The zero input response is just the response of the circuit when the circuit 

sources are set to zero, but the various elements with memory have some potentially 

non-zero initial condition. This problem is very easy.  

 

Sources set to zero! 

8.  
a. What is the phasor representation of the sinusoid            ? 

 i. Write in polar (    ) form 

ii. Write in shorthand polar (   ) form 

iii. Write in rectangular (      form 

b. If we have a phasor      what is the sinusoid represented by this phasor if     ? 

 

Note that if   
 

 
 or   

 

 
, then we start suffering from ambiguity issues because 

      (
 

 
) isn’t a function, but rather a relation, i.e. 



                             . For this reason, it’s a better idea to keep   in 

that range. 

 

This can bite you. If you write the answer to part iii directly, you’ll 5+0. If you convert 

your answer from part ii, you’ll get -5+0.  Sorry, for all other problems ever,   will be less 

between      and     . I’ll talk about this in lecture. 

9. Consider the following circuit 

 
 

a. Draw the circuit, but replace all of the components with their equivalent impedance, 

and replace the source by its phasor representation (its phasor representation is just 5V) 

b. Find the equivalent impedance that the source sees. Your numbers should come out 

nice!! If they’re not, work slowly right to left, and the numbers should constantly be nice 

as you work your way to the left.  

c. Find the phasor representation of the total current delivered by the source (this is just 

the phasor representation of the voltage source divided by the equivalent impedance). 

Give your answer in polar coordinates. 

d. Convert your phasor representation in part c to the particular solution for the current 

delivered by the voltage source        .  

e. What is the complete solution       in steady state? (Hint, this is really really easy once 

you have d) 

f. Suppose we decreased   (      in our circuit above). What is the limit of the steady 

state       as   goes to zero?  [Hint it will no longer be a function of time] 

g. What is the limit of the impedance of a capacitor as    ? An inductor? A resistor? 

What is the limit of each as    ? 

h. Extra (not for a grade): What is the limit of       as   becomes very large? 

i. Extra (not for a grade): Write a set of node voltage equations which would allow you to 

find the homogeneous solution [remove the source first]. You will end up with a lot of 



integrals and derivatives in your node voltage equations. Take derivatives to eliminate 

integrals. Finding the homogenous solution would necessitate solving this giant set of 

ODEs. Luckily, we usually don’t care about this approach to steady state. Sure the first 

couple of oscillations will be a little off, but eventually the whole circuit will settle into 

your answer from part d. 

 

10.  
 

a. Find       in steady state – Hint, if two impedances sum to zero, they act like a short 

b. If you change  , your answer will change. Explain why. (This is easy) 

c. Are there any frequencies other than       for which you get the same answer 

as in part a? Optional: Draw the output at the + side of the source for any other 

answers you may get. 

d. Extra (not for a grade): Put this circuit into the Falstad circuit simulator and verify 

your answer to part a. Note that the frequency in the Falstad circuit simulator is not 

 , but rather  , which is just 
 

  
, so you’ll have to input        as your frequency. 

 

 

Extra Problems: [not for a grade] 

 

 



 
 

 

 



 


