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EE202 HOMEWORK PROBLEMS (SET 2) SPRING 09 
 
TO THE STUDENT:   ALWAYS CHECK THE ERRATA on the web.  
 
Quotes for your Parent's Parties:  1.  It requires a very unusual mind to undertake the analysis of the 
obvious.  ÐAlfred North Whitehead.   
 
2.  No race can prosper until it learns that there is as much dignity in tilling a field as in writing a poem.  
ÐBooker T. Washington 
 
3.  No task, rightly done, is truly private.  It is part of the world's work.  ÐWoodrow Wilson 
 
4.  All stories are true; some actually happened.   --Megan McKenna  
 
5.  The problem is not solved, but the paper work is complete.Ð M.F. Chang 
 
6.  It is much easier to recognize error than to find truth; for error lies on the surface and may be 
overcome; but truth lies in the depths É  -- Goethe 
 
7.  The secret of patience is finding something to do in the meantime.  --  Bits and Pieces, November 
1982 
 
 
DUE MONDAY WEEK 4  (FEB 2) 
 
Suggestion:  Do what you can by hand, but ALWAYS check in MATLAB, or use MATLAB and then 
do by hand to practice for Exam I.   
 
13.  Consider the circuit below.  Suppose L = 1 H, R1 =15  !, C = 0.01  F, and R2 = 5  !.  
SupposevC(t)  is the desired output. 

 

 
 

(a)  Find the input admittance Yin(s) =
1

Ls+ R1
+

??
??

  in terms of literals and then substitue 

numbers.  Combine terms to form a rational function. 
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(b)  Find the input impedance Zin(s) =
??

s2
+

Req

L
s+

1
LC

 in which case Vs(s) = ???? (write down 

the formula). 
(c)  Use voltage division to express VC (s)  in terms of Vs(s)  and then in terms of Zin (s)  and 
I s(s) .  Thus determine the transfer function H(s) .  The leading coefficient of the denominator 
polynomial is to be 1. 
(d) Given the ÒcorrectÓ answer to part,  

(i) compute the impulse response of the circuit, and 
(ii) compute the step response of the circuit. 

(e)  Suppose the input is 
  
i
s
(t) = 2e

!5t
u(t)  A.  Find the partial fraction expansion of VC(s)  and then 

compute vC(t)  assuming zero initial conditions on L and C.  PLOT the resulting time function in 
MATLAB for 0 " t " 1 s.  The partial fraction expansion is most easily computed using 
MATLAB's residue command.  (Note, practicing hand calculation is important for the exams.)  
Now forget about the partial fraction expansion and instead use MATLAB's command "ilaplace" 
to compute the time function vC(t) .  Note you should define H, Vc, s, t, Iin vc as symbols using 
"syms".  For example the program should go something like the following: 
 
R = ?; L = 1; C = ?; 
syms Yin Zin H Vc s t Is vc 
Iin = ? 
%  H will be the transfer function defined in terms of s, a symbol, and R, L, C, and K. 
%  MATLAB will fill in the numbers. 
H = ???? 
Vc = H*Iin 
vc = ilaplace(Vc) 

 
TURN IN YOUR ORIGINAL MATLAB PRINTOUT COMPLETE WITH CODE AND RESULTSÑ
NO  COPIES. 
 
14.  Consider the op amp circuit below.   

 (a)  Find the transfer function H(s) =
Vout (s)
Vin(s)

of the circuit in terms of R1,!G2,!C1,  and C2 . 

 (b)  If vout (t) = 20e!0.4t
u(t) ! 20e!0.2t

u(t)  when vin(t) = 10u(t) , find the actual H (s)  and the 
values of  R1,!G2,  and C1 assuming C2 =1 F. 
 (c)  Find the impulse responses by hand.  Show all work and any partial fraction expansions.  
 (d)  Find the step response and then find the response to the pulse, vin(t) = 4 u(t) ! u(t ! 2)( )  by 
inspectionÑ use linearity and the time shift properties. 
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15.  Consider the circuit below.  Suppose C = 2.5  mF, R1 = 200 !, Rs = 50 !, RL = 5 !, L = 0.2  H, 
and a = 0.5 S. 
 

 
 

(a) Find the transfer function 
  
H (s) =

I
R

(s)

V
in

(s)
.  Hint:  Use voltage and current division in the s-

domain.  First find H1(s) =
VC(s)
Vin(s)

.  Then find H2(s) =
IR(s)

VC (s)
.  What is 

  
H(s) =

I R(s)

Vin(s)
? 

(b) Find the zero-state response, i.e., assume 
  
i
L

(0! ) = 0  and 
  
vC(0! ) = 0, when  

vin(t) = 25 1! e!10t( )u(t) .   

(c)  Find the zero-input response 
  
iR(t)  if 

  
iL(0) = 0 A and 

  
vC(0) = ! 10 . 

(e)  Find the complete response (combine parts (c) and (d)) and identify the transient and steady 
state parts.  (Note that the transient part is the part that is NOT constant or NOT periodic.  Usually the 
transient part converges to zero.) 
 

16.  In the circuit below, suppose L = 0.04 H, C =
1

9
 F, Rs = 0.5  !, R2 = 5  !, C2 = 0.05  F, and 

a = 4 .  Compute VC1(s) , Vout (s) , vout (t) , assuming that vin(t) = 36u(t)  V, iL (0
!
) = 0 , 

  
vC1(0! ) = !18 

V, and 
  
vout (0

! ) = 0 V.  (Hint:  You must construct the equivalent circuit in the s-domain accounting for 

initial conditions.   Consider a source transformation on vin(t) , and then draw the equivalent circuit in 
the s- domain so that you can combine sources in the front half of the circuit.)   
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DUE FRIDAY WEEK 4  (FEBRUARY 6) 
 
SUGGESTION:  Use MATLAB extensively. 

 
17.   In the circuit below, suppose R1 = R2 = 2  #, L = 1 H, and C = 0.25 F.   

 

 

 

Suppose iin (t) = 2! (t)  iL(0Ð) = 2 A, and vC(0Ð) = 4 V.  Find the voltages vC(t) and vL(t).   

 

18.  Consider the following circuit  (see example 2 of class lecture).  You must turn in the MATLAB file 
(code) and the MATLAB output Ðoriginals onlyÑ no copies. 

 

 
 

(a)  Draw the equivalent frequency domain circuit assuming 
  
vC1(0! ) " 0 V and 

  
vC2(0! ) " 0  V.    

(b)  As per class example, define a current 
  
I D (s)  from left to right through 

  
R2 .  Then, write three 

nodal equations for the circuit of part (a) similar to class example, but accounting for the initial 
conditions.  Put equations in matrix form.  (Unknowns on the left side and the input and ICs, on 
the right.)  You should have a three by three matrix of literals. 
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(c)  Determine the transfer function 

  

H (s) =
V

out
(s)

I
in(s)

 of the circuit in MATLAB as follows: 

 
syms M  MM  Iin  Vout  s  G1  C1  C2  G3  G2  R2  a   dt 
M = [C1*s+G1  0  1; fill in the rest of your coefficient matrix] 
%  Transfer function computation assumes all ICs are zero 
%  Using Crammer's rule, define MM by replacing the middle column of M 
%  by the right hand side of your matrix nodal equation with all IC's set to zero. 
MM = [C1*s+G1  Iin  1; fill in the rest of your matrix] 
dt = det(M) 
dt = collect(dt) 
Vout = det(MM)/det(M) 
%  You have now computed the symbolic expression for Vout in terms of Iin so you  
%  can now identify the transfer function as a symbolic function of the variable s. 
%  Now let's do some numerical work. 
C1=  1; C2 =  2; G1 = 1; R2 = 1; G3 = 2; a = 0.5; 
%  Re-enter M above 
M = [C1*s+G1  0  1; fill in the rest of your coefficient matrix] 
%  check:  the roots of the determinant should be Ð1 and Ð5. 
dt = det(M) 
factor(dt) 
%  Re-enter MM above 
%  Compute the actual transfer function 
Vout = det(MM)/det(M) 
%  Identify the transfer function 
 
(d)  Find the impulse response h(t) of the circuit as follows: 
%  Rewrite the above expression for Vout without Iin. 
syms s  t  H  h 
H = -(1/2*s-1)/???????? 
h = ilaplace(H) 
 
(e)  Now use ilaplace to compute the step response, again zero initial conditions. 
 
REMARK :  Use your new found MATLAB knowledge of symbolic computation to compute the 
following.  Hand computation is NOT acceptable. 

(f)  Find the response due only to the initial condition on C1 assuming 
  
vC1(0! ) = 16. 

(g)  Find the response due only to the initial condition on C2 assuming 
  
vC2

(0! ) = ! 8 . 

(h)  Write down the complete response assuming the input is a step.   
 

 19.  Consider the bridge-T network example of the text.  Let C = 0.25 F. 
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Assuming no initial conditions, find I1(s) , I2(s) , and VC(s)  when vin (t) = 10(1! e
!2t
)u(t)  V. 

You might use Cramers rule and the symbolic toolbox in MATLAB to solve the problem. 
Now find vC (t) .   
 
 20.  The switch in the circuit below has been in position A for a long time, during which 

vin(t) = 20e! 0.2tu(t) .  At t = 2 sec, the switch moves to position B.  Compute vout(t) for 0 ! t < 2  

and then for t ! 2 .  Suppose C1 = C2 = 0.05 F and R1 = R2 = 10 #.  

Hint:  use nodal analysis in the s-domain to find VA(s)  and Vout (s)  under the assumption that the 

switch does not move; then find the corresponding time functions, vA(t)  and vout (t) , which you 

then evaluate at t = 2!  to obtain the initial conditions on the two capacitors.  Your expression for 

vout (t)  is valid for 0 ! t ! 2 .  Then you draw an equivalent s-domain circuit for the situation when 

the switch is in position BÑ there are four possibilities depending how you choose to represent the 

capacitors.  So as not to get confused, I would use the current source models and use nodal 

analysis to find vout (t)  for t ! 2 .  Your choice, but be careful. 

 

 


