
ECE-202 HOMEWORK PROBLEMS (SET 1) SPRING 09 
 
TO THE STUDENT:   ALWAYS CHECK THE ERRATA on the web.  
 
ANCIENT CHINESE PROV ERB:  If you give someone a fish, you give them food for a day; teach a 
person to fish and you give them food for a lifetime.  The Moral of the Proverb is:  learn to read the text, 
the class notes, and then reason your way through the HW problems rather than ask the TA to give you a 
solution for the day. 
 
RAYÕS VIEW OF EDUCATION:  The success of your education depends on your investment in that 
education.  All investment is a risk.  Investment planners always talk about the long term.  Learn the 
material of this course for the long term, not the short term grade.  Information is only part of the 
investment portfolio.  The development of your thinking patterns constitutes the long term goal.  
Successful professors have thinking patterns you would do well to learn, as a musician might learn the 
rhythm and blues progressions of the best guitarists.  Learn them and be the best you can be.  Mediocrity 
is mostly a choiceÑ will it be yours? 
 
ADVICE :  do as many problems in each chapter as you can.  Try the easy ones first. 
 
DUE FRIDAY WEEK 1  (JAN 16) 
 
1. (Signal represenation and Laplace transforms)  Recall that u(t)  denotes the unit step function, 

r(t) = tu(t)  the ramp function, and ! (t)  the so-called delta function (which is NOT really a 
function, but rather a so-called disttribution).   

 
(a)  Plot each of the following functions on graph paper for the time interval  [0, 6].  (No points 

otherwise.) 
(i)  f1(t) = 2u(t) + u(t ! 1) + u(t ! 2) ! 4u(t ! 4)   
(ii) f2(t) = 2r(t) ! 2r(t !1) ! r(t ! 3) + r(t ! 5)  
(iii)  f3(t) = 2u(t) ! r(t)+ r(t ! 2)  
(iv)  f4 (t) = cos(0.5! t)u(t)+ cos 0.5! (t " 2)( )u(t " 2)  

 
(b)  Represent each of the following signals as scaled steps, scaled ramps, and shifts of such 
functions.  
(b-i)         (b-ii)  
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(b-iii)        

                 
 

2. Using your knowledge of the Laplace transforms of the step and ramp functions in conjunction 
with linearity and the time shift property,  compute the Laplace transforms of  

(a)  f1(t) = 2u(t) ! r(t) + r(t ! 2)  
(b)  f2(t) = sin(2! t)" (2t # T ) + K1" (t # T ) + K2" (t # 4T ),!!K1,K2,T > 0 

(c)  f3(t) = 4(t ! 1)e! 5(t ! 1)u(t ! 1)  
(d)   

 
 (e)  f5(t) = tf1(t)  
 
3.  REVIEW op amps and voltage division from ECE 201.  All are expected to know the concepts and 

techniques studied in 201.  Each student should do their own review as needed. 

(a)  Suppose 
  
v

in
(t) = 2u(t ! T ) ! 2e

! 4t
u(t), T > 0 V, find 

  
Vin(s) , 

  
I f (s) , and 

  
Vout(s)  for figure 3.a by 

first specifying the time domain functions and then using class or text examples and appropriate 
properties of the Laplace transform to compute the indicated s-domain functions. 

(b)  Suppose 
  
vin(t) = 2.5e!4(t!1)u(t !1)  V, find 

  
V

in
(s) , 

  
I f (s) , and 

  
Vout(s)  for figure 3.b by first 

specifying the time domain functions and then using class or text examples and appropriate 
properties of the Laplace transform to compute the indicates s-domain functions.  (You may NOT 
use the integration property at this time.) 
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Figure 3.a     Figure 3.b 
 
4.  Compute the Laplace transform of each of the following signals: 

(a)  f (t) = 2t2 !10t"
#

$
%u(t)u(2! t) .  First represent this signal as a sum that allows you to apply the 

previously computed transforms and the transform properties. 

(b)  f2(t) = t2e!2tu(t)+ te!4(t!1)u(t !1)   (Be Careful ÒtÓ is NOT Òt-1Ó in the second term.  Use 
properties wherever possible.) 
(c)   

 
 
 
DUE FRIDAY WEEK 2  (JAN 23) 
 
5.  Find (i) the SIMPLIFIED partial fraction expansion and (ii) the inverse Laplace transforms of each of 
the following functions by hand.  Show ALL work.  No details, no credit: 

 (a)  F1(s) =
(a + b)s + 2ab
(s + a)(s + b)

  Check:  one residue is a.   

 (b)  F2(s) =
(a+ b+ c)s2

+ (bc+ 2ab+ ac)s+ abc
s(s+ a)(s+ b)

  Check:  one residue is a.   

 (c)  F3(s) =
cs2 + (a + 2ac)s+ (1+ c)a2 ! a"

#
$
%

(s+ a)2
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 (d)  F4(s) =
s4 +18s3 + 98s2 + 208s+144

(s+ 2)2(s+ 4)2
  Check:  two residues are at 2 and Ð2.   

 
Remark:  check answer to (d) using MATLAB.  Use help command to understand the terms used 
below. 
For example for part (d),  
num = [1  18  98  208  144]; 
den = conv([1  4  4],[1  8  16]); 
[r,p,k] =residue(num,den) 
 
 
6.  Find the partial fraction expansion and the inverse Laplace transforms of each of the indicated output 
voltages or currents.  All answers must be in terms of real functions with real coefficients or symbols.  
Show ALL work .  No details, no credit. 
(a)  For the circuit of figure 6a, find the partial fraction expansion of 

  
Vout (s)  and then find 

  
vout (t)  for of 

the input voltage  Vin (s) = 20
5s2 + 8s +16

s(s2 + 4)
. 

(b)  For the circuit of figure 6b, find the partial fraction expansion of 
  
V

out
(s)  and then find 

  
v

out
(t)  for 

the input current I in(s) = 20
s3

! s2
! 4s+ 9

(s! 2)2(s2
+1)

  Check: one residue at 20. 

 

   
 

Figure 6.a     Figure 6.b 
 

7.  Use Laplace transform properties to find Gk (s)  and gk(t) as given below when F(s) =
4s+ 20

(s+1)2
.  

State each property that you used.  Assume of course that f (t) = 0  for t < 0. 

(a)  g1(t) = 0.5tf (t)   (b)  g2(t) = e4t f (t)   (c) g3(t) = 2e4t
g1(t)  

(d)  g4(t) = 2g1(2t ! 4)  (e)  g5(t) = 2(t ! 2) f (t ! 2)  (f)  g6(t) = 2tf (t ! 2)  
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8.  (a)  Consider f (t)  in the figure below.   
(i)  Express f (t)  as a sum of appropriate step functions.  Compute F(s) . 

(ii)  Compute 
 
L g(t)[ ] = L

d
dt

f (t)!
"#

$
%&
 using the derivative property.   

(iii)  Compute 

 

L g(t)[ ] = L f (! )d!
0"

t

#
$

%

&
&

'

(

)
)

 using the integral property.  

 
 
(b)  Repeat part (a) for fnew(t) = f (t +1) .  CarefulÑ it is not obvious. 
 
 
DUE WEDNESDAY WEEK 3  (JAN 28) 
 
9.  An integro-differential equation for an RLC circuit driven by a current source with C = 0.5 F, L = 1 

H, R = 2 ! is  

  

RiL +
1

C
iL(q)dq

! "

t

# + L
diL
dt

= iin !
diin
dt

 

 

 (a)  Find 
  
i
L
(t)  when 

  
i
L
(0) =

di
L

dt
(0) = 0 and 

  
iin(t) = 12u(t)  A, with iin (0) = iin (0! ) = 0  (zero 

state response)  Hint:  differentiate the integro-differential equation before taking the Laplace 
transform. 

  (b)  If 
  
i
L

(0) =
di

L

dt
(0) = 4  (in A and A/s units) and 

  
iin(t) = 0 , find 

  
i
L

(t) .  (zero input response) 

 (c)  Sum the answers to (a) and (b) to obtain the complete response. 
 

10.  (a)  For the circuit below,  find 
  
Yin(s) , 

  
Iout (s) , and 

  
iout (t)  when iin (t) = 1! e! 5t( )u(t)  A assuming 

the capacitor has zero initial condition. 
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 (b)  For the circuit below, find 

  
Zin(s) , 

  
Vout (s) , and 

  
v

out
(t)  when vin(t) = 20e! 4tu(t)  assuming zero 

initial conditions. 

 
 

(c)  Find the Thevenin equivalent impedance of the circuit below.  (Hint: label the terminals Vin (s)  and 
an input current to the top terminal as Iin (s) .  Determine Vin(s) = Zth(s)I in(s)  by first finding 
I in(s) = Yin(s)Vin(s) .) 
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11.  Find the input impedance Zin(s)  and the indicated response for each of the circuits below: 

(a) L = 1 H, G = 0.1 S, and C = 0.05 F.  
  
vin(t) = ! (t)  V.  Response is 

  
vC(t) . 

 
 
(b)  Response is 

  
v

C
(t)  with  R = 4  !, C = 0.1 F.   

  
 
(c)  

  
i
in

(t) = 8! (t "1) .  Find 
  
Yin(s)  and 

  
Zin(s)  here. 

 
 

12.   (a)  Find an RC circuit realization for Zin s( ) =
4s+ 36
s+ 8

. 

 (b)  Find an RL circuit realization for Yin s( ) =
2s+12
s+ 2

+
2s+12
s+ 4

. 

 (c)  Find an LC realization of Zin s( ) =
s
2 + 4
2s

+
2s

s
2 + 4

 

 (d)  Find an LC realization of Yin s( ) =
s2

+1
2s

+
0.25s

s2
+ 4

. 

 


