
 

EE-202 
Exam II 

March 3, 2008 
 
 

Name: __________________________________ 
(Please print clearly) 

 
Student ID: _________________ 

 
CIRCLE YOUR DIVISION 

 
 MORNING 8:30 MWF AFTERNOON 12:30 MWF 
 

INSTRUCTIONS 
 

There are 12 multiple choice worth 5 points each and 
there is 1 workout problem worth 40 points. 

  
This is a closed book, closed notes exam.  No scrap paper or calculators are 

permitted.  A transform table will be handed out separately. 
Carefully mark your multiple choice answers on the scantron form.  Work on 

multiple choice problems and marked answers in the test booklet will not be graded. 
Nothing is to be on the seat beside you. 
When the exam ends, all writing is to stop.  This is not negotiable. 
No writing while turning in the exam/scantron or risk an F in the exam.   

 
 All students are expected to abide by the customary ethical standards of the 
university, i.e., your answers must reflect only your own knowledge and reasoning 
ability.  As a reminder, at the very minimum, cheating will result in a zero on the exam 
and possibly an F in the course. 
 
 Communicating with any of your classmates, in any language, by any means, for 
any reason, at any time between the official start of the exam and the official end of the 
exam is grounds for immediate ejection from the exam site and loss of all credit for this 
exercise. 
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1. For the circuit shown below v1(0! ) = 0 as are the initial voltages on all other capacitors.  At time 

t = 1!  both switches are flipped to positions A.  Then v1(2) =  (in V):   
 
(1) 1  (2) 2  (3) 3  (4) 4 
(5) 5  (6)  6  (7) 20  (8)  50 
 

 
 
 

Solution 1:  (3)  Initially, from left, V5F,left =
20
10s

=
2
s

.  From right, V5F,r =
10
s

.  With switches in 

position A, there are two current source excitations:  5 *2 =10  A on left, and 5* 10= 50 A on right.  

Ceq = 20 F.  Therefore V1 =
60
20s

=
3
s

. 

 

2.  For the pole-zero diagram of H(s) =
Vout (s)
Vin(s)

  shown below H(0) = 4 .  The response to 

  
vin(t) = sin(2t)u(t)  is 

  
vout (t) =  (in V): 

(1)   4te! 2t sin(2t)u(t)  (2)   2te
! 2t

u(t)   (3)   4te! 2tu(t)   

(4)   8te! 2tu(t)   (5)   8e2tu(t)   (6)   4te2tu(t)  

(7)   8e2t sin(2t)u(t)  (8) none of above 
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Solution 2.  (4)  H (s) =
Vout (s)
Vin(s)

= K
s2 + 4

(s+ 2)2
.  H (0) = 4 = K ! 1= K . 

Vout (s) = 4
s2 + 4

(s+ 2)2
!

2

s2 + 4
=

8

(s+ 2)2
.  vout (t) = 8te! 2tu(t) . 

 
 
 
 

3. Given that H(s) =
Vout

I in
 in the circuit below, the COMPLETE rangegm for which the circuit is stable 

is:  (1) gm >1  (2) gm <1 (3) gm < ! 2  (4) gm > 0.5  (5) gm < 0.5 
(6) gm > !2  (7) gm < 2  (8)  none of the above 
 

 
 
Solution 3:  (5) I in = 0.5Vout ! gmVout + 0.5sVout = 0.5! gm + 0.5s( )Vout  Hence, 

H(s) =
Vout

I in
=

1
0.5s+ 0.5! gm

=
2

s+1! 2gm
.  Thus 1! 2gm > 0!" !gm < 0.5. 

 
4.  The Laplace transform of the complete response of an RLC circuit is given by  
 

Vout (s) =
10
s

!
10

s+10
+

2iL (0! )

s2 + 4
!

vC(0! )
s+10

.  The transient part of the zero-input response and the steady 

state part of the zero-state response are: 

(1)  vC(0! )e! 10tu(t),!!10u(t)   (2) ! 10e! 10t
u(t),!iL (0! )sin(2t)u(t)  

(3) 10e! 10tu(t),!iL (0! )sin(2t)u(t)  (4) ! 10e! 10tu(t),!2iL (0! )sin(2t)u(t)  

(5) ! vC(0! )e! 10tu(t),!!10e! 10tu(t)  (6) ! vC(0! )e! 10tu(t),!!10u(t)  
(7)  none of above 

 

Solution 4:  (6)  In the s-world we have !
vC(0! )
s+10

 and 
10
s

, leading to ! vC(0! )e! 10tu(t),!!10u(t) . 
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5. A circuit with transfer function H(s) =
(100+ s)(100! s)

s2 + s+ (100)2
is excited by the input 

vin(t) = 10cos(100t ! 45o)  V, then the magnitude of the output in SSS is: 
(1)   100  (2) 200  (3) 300  (4) 400 
(5) 50  (6)  1000 (7) 2000 (8)  none of above 

 

Solution 5: (7)  10! H( j100) = 10!
(100+ j100)(100" j100)

" 1002 + j100+ (100)2
= 10!

100 2( )2
100

= 2000   

 
6.  What is vout (t)  in sinusoidal steady state for the circuit below if vin(t) = 10cos(2t)u(t)  V?  
 

(1)  5 2 cos(2t ! 90o)V  (2)  5 2 cos(2t)V  (3)  5 2 cos(2t ! 45o)V  
 

(4)  5 2 cos(2t+45o)V  (5)  10cos(2t ! 45o)V (6)  10cos(2t)V   
 

(7)  10cos(2t+45o)V  (8)  None of these 
 
 

 
 

Solution 6:  (3)  H(s) =
4

4 + 3s+
4
s

.  Vout = 10! H( j2) =
40

4 + j6 " j2
=

10
1+ j

= 5 2# " 45o  

 
7. The following is the magnitude frequency response of a transfer function H(s). 
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Then the best candidate for H(s) is: 
 

(1)  
(s2 + 22)(s2 + 2.52)

(s+ 0.4)2 +1.52( ) (s+ 0.6)2 + 2.52( )
 (2)  

(s2 +1.872)(s2 + 2.152)

(s+ 0.375)2 +1.52( ) (s+ 0.62)2 + 2.52( )
 

 

(3) 
(s+ j1.8)2(s! j 2.2)2

(s+1)2(s+ 4)2
   (4) 

(s2 + 3.5)(s2 + 4.6)

(s+ j2)2(s! j 2)2
 

 

 (5) 
(s2 +1.8)(s2 + 2.2)

(s+ 2)4    (6)  
(s2 + 4)(s2 + 9)

[(s+1)2 + 3][(s+1)2 + 8]
 

 

(7)  
(s + 2)4

(s +1)2(s + 3)2
    (8)  none of above 

 
Solution 7:  (2) 
 
 
 
8.  The transfer function that best meets the phase response plot below is H(s) = : 
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(1)  
  

s
s+ 300

  (2) 
  

s+1000
s+10

  (3) 
  

s! 100
s+1000

  (4) 
  

s+1000
s+100

 

(5)  
  

s+100
s+1000

   (6)  
  

s! 100
s+100

  (7) 
  

s! 1000
s+100

  (8)  
  

s! 100
s! 1000

 

 
SOLUTION 8.  ANSWER:  (5)   
Èw = logspace(0,4,1000); 
Èn = [1  100]; 
Èd = [1 1000]; 
Èh = freqs(n,d,w); 
Èsemilogx(w, angle(h)*180/pi) 
Ègrid 
Èxlabel('Frequency in rad/s') 
Èylabel('Phase in degrees') 
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9.  Consider the following magnitude frequency response of a transfer function H(s). 
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The type of frequency response is: 
(1)  low pass  (2)  high pass  (3)  band pass  (4)  band reject 
(5)  none of the above 
 
 
SOLUTION 9.  (3)   
 
 

10.  A circuit has 

  

H(s) =
4s

(s+ 6)2 +12
.  If it is excited by the input 

  
vin(t) = 48r (t)  V, then the value of 

the output for very very large t is:  
 
(1) 1  (2) 2  (3) 0  (4) 4  (5) 1/12  (6)  16 
(7) !   (8)  none of above 
 

SOLUTION 10.  (4)  

  

lim
s! 0

s
4s

(s+ 6)2 +12
"

48

s2

#

$
%
%

&

'
(
(

= 2  

 
 
11.  The step response, 

  
vout(t) =  (in V): 

 

(1) 
  
1+ 2e0.5t( )u(t)   (2) 

  
1+ 2e! 0.5t( )u(t)   (3) 

  
1! 2e0.5t( )u(t)   

(4) 
  
1+ e0.5t( )u(t)   (5) 

  
1! e0.5t( )u(t)   (6)  

  
1! e! 0.5t( )u(t)  
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(7) 
  
2 ! 2e0.5t( )u(t)   (8)  none of above 

 

 
 
SOLUTION 11.  (5)  

  
I in = (2s+1)Vout ! 4sVout = (1! 2s)Vout   Hence, 

  
Vout =

1
(1! 2s)

I in =
! 0.5

s(s! 0.5)
=

1
s

!
1

s! 0.5
.  Thus 

  
vout(t) = 1! e0.5t( )u(t) . 

 
 

12.  For t ! 0  the convolution of f (t) = 2u(! t)  with h(t) = 2e! 2tu(t)  is: 

(1)   e
! 2tu(t)  (2)  2   (3)   4e! 2tu(t)   

(4)    ! 4e! 2tu(t)  (5)   !2e!2tu(t)   (6) 0 

(7)    2e! 2tu(t)   (8) none of above 
 
 

Solution 12.  (7)   y(t) = f * h = 4 e! 2" u(" ! t)d" =
2 t < 0

2e! 2t t # 0

$
%
&

'&0

(

)
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WORKOUT PROBLEM.  (40 points)  There are TWO PARTS to this problem.  Part 2 is on a later 
page. 
 
Part 1 (20 points).  Compute the convolution y(t) = f (t) * h(t)  for f (t)  and h(t)  sketched below.  Plot 

y(t)  on the graph immediately below this problem statement.  Properly label the graph.  You must 
show all work to receive credit for the (correct) plot. 

 

 
 

dh1

dt
= 2! (t +1) " 2! (t)   and  g(t) = f (! )d!

" #

t

$ = r(t +1) " r(t " 1) .  Therefore 

y(t) = 2r(t + 2) ! 2r(t +1) ! 2r(t) + 2r(t ! 1) . 
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Part 2 (20 points).  This part is a complication of part 1 and requires some thinking to obtain the answer 
easily.  Compute the convolution y(t) = f (t) * h(t)  for f (t)  and h(t)  sketched below.  Plot y(t)  on 
the graph immediately below this problem statement.    Properly label the graph.  You must show all 
work to receive credit for the (correct) plot.  Hint:  how can you utilize part 1 and the distributive 
law of convolution. 

 

 
 
Then h(t) = h1(t) + h2(t)  and  h* f = h1 * f + h2 * f .  From part 1, 

h1 * f = 2r(t + 2) ! 2r(t +1) ! 2r(t) + 2r(t ! 1) .   
 
It remains to compute h2 * f .  Graphical convolution seems to be the best approach here.  We will 

graphically evaluate y2(t) = h2(t ! " ) f (" )d"
! #

t

$ .  Obviously, y(t) = 0  for t ! " 1.   

 
Consider ! 1" t " 1, as per the picture immediately below.  Here 
 

y(t) = AreaTriangle!! !Area ! Sm! Triangle! on! left

= 2 !
(1! t)2

2
= 1.5+ t ! 0.5t2

. 
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For 1 ! t ! 3,  

y(t) =
(1! (t ! 2))2

2
=

(3! t )2

2
= 4.5! 3t + 0.5t2 . 

 
Finally for t ! 3, y(t) = 0 . 
 
Alternate Solution Method:  f (t) = u(t +1) ! u(t ! 1)!" ! f '(t) = #(t +1) ! #(t ! 1) . 
h(t) = 2u(t +1) ! r(t) + r(t ! 2) .  Also note that 
 

h(! )d!
" #

t

$ = 2(t +1)u(t +1) " 0.5tr(t) + 0.5(t " 2)r(t " 2)

!!!!!!!= 2(t +1)u(t +1) " 0.5t2u(t) + 0.5(t " 2)2u(t " 2)

 

 
Thus 

y(t) = 2(t + 2)u(t + 2) ! 0.5(t +1)r(t +1) + 0.5(t ! 1)r(t ! 1)

!!!!!!!!!!!! 2tu(t) + 0.5(t ! 1)r(t ! 1) ! 0.5(t ! 3)r(t ! 3)

= 2(t + 2)u(t + 2) ! 0.5(t +1)2u(t +1) + 0.5(t ! 1)2u(t ! 1)

!!!!!!! 2tu(t) + 0.5(t ! 1)2u(t ! 1) ! 0.5(t ! 3)2u(t ! 3)

 

 
t = -3:.01:4; 
y1 = 2*ramp(t+2)-2*ramp(t+1)-2*ramp(t)+2*ramp(t-1); 
y2 = (1.5 + t -0.5*t.^2).*(u(t+1)-u(t-1)); 
y3 = (4.5 Ð 3*t + 0.5*t.^2).*(u(t-1) - u(t-3)); 
y = y1 + y2 + y3; 
plot(t,y) 
grid 
xlabel('time') 
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