EE-202
Exam Il
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. @ork
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 aim Ehe 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 zetheoaxam
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 frdm exam site and loss of all credit for this
exercise.
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1. For the circuit shown belowl(ol ) =0 as are the initial voltages on all other capacitors. At time
t=1 both switches are flipped to positions A. Thg(®) = (in V):

11 (2) 2 ()3 (4) 4
(5) 5 (6) 6 (7) 20 (8) 50

20 3(t) CT g — oF —— CD

o F
oF TR zoutty v
20 2 . 10 : . .
Solution1: (3) Initially, from left, Vg e = Es s From right,V5g , = < With switches in
position A, there are two current soarexcitations:5*2 =10 A on left, and5* 10=50 A on right.
Ceq =20 F. Thereforev; = 00 _ §
20s s

2. For the poleero diagram oH (s) = Vou ()
in

shown belowH (0) = 4. The response to

Vi (1) =sin(2t)u(t) is v, (t) = (in V):

(1) 4te' Zsn@ut)  (2) 2t Zu() (3) 4te' 2u(t)
(4) 8te 2u(t) (5) 8e?lu(t) (6) 4te’u(t)
(7) 8e? sin(2t)u(t) (8) none of above
| w
i 2]
(cloaLible pole)

II

3 - o

-2

o -2]
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Vout (8) _ K s“+4
Vin(9)  (s+2)?
“+4 2 8

(s+2)° s°+4 (s+2)°

Solution 2. (4) H(s) = . H(O)=4=K! 1=K,

Vout () = 4 . Vg (1) = 8te' Zu(t) .

3. Given thatH (s) = @ in the circuit below, the COMPLETE rangg for which the circuit is stable

in

is: (1) g >1 (2) gm<1l  (3) gm<!2 (4) gy >0.5 (5) gm <0.5
(6) g >-2 (7) g <2  (8) none of the above
?“:c:-ut
Smout 05 F

Ly, CT) > 0 pm—

Solution 3 (5) lin = 0.%Vgyt ! OmVout +0-58Voy = (0.5! gy, +0.58)V,, Hence,

H(S):VOUt _ 1 _ 2
lin, 0.5s+0.5! g, s+1! 29,

. Thusl! 2g,,>0!" Ig,,<0.5.

4. The Laplace transform of the complete response of ancRtdt is given by

10, 10 +2iL(O!)| ve(0')

Vo i (8)=—! ! . The transient part of the zeirput response and the stead
out (S) s $+10 2+4  s+10 p I p y
state part of the zerstate response are:
(1) ve(0')e Ptugt),mou(t) (2) 110" 1% (r),li; (0" )sin2t)u(r)
(3) 10€' Ptu(t),li, (0' )sin(2t)u(t) (4) 110e' 1%(t),12i (0' )sin(2t)u(t)

(5) ! v (0' ) POtut),10e Oty(t) (6) ! v (0' ) POtut),1ou(t)
(7) none of above

Solution 4 (6) In the sworld we have—% and%, leading to! v (0" )e' tu(t),110u(t) .
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5. A circuit with transfer functiorH (s) = (100+ 5)(100-s),

is excited by the input

% + s+ (100)
Vin(t) =10cog100t ! 45°) 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

2
(100+ 100100 100 _ | (100v2

Solution 5: (7) 10! |H(j100) =10! = —) = 2000
| | "100% + j100+ (1007 | 100

6. What isvy (t) in sinusoidal steady state for the circuit below;jft) = 10cog2t)u(t) V?
(1) 5v2cog2t! 90°)V  (2) 5v2coq2t)V  (3) 5+v/2cog2t! 45°)V
(4) 52 coq2t+45°)V (5) 10cog2t! 45°)V (6) 10cog2t)V

(7) 10coq2t+45°)V (8) None of these

0.256F aH

A0 @)

Solution 6: (3) H(s):%. Vg =101 H(j2)= —0 10 528 45°
4+35+— 4+j6" j2 1+]
s

7. The following is the magnitude frequency resporisetoansfer function H(s).
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0.9
0.8
0.7
E
T 0.6
205
0.4
=0.3
0.2
0.1

Frequency, rad/s

Then the best candidate for H(s) is:

(s% +2°)(s? + 2.57) (s +1.87)(s* +2.15°)

1 2

@ ((s+ 0.42 + 1.52)((s+ 0.6 + 2.52) @) ((s+ 0.3752 + 1.52)((s+ 0.622 + 2.52)
5 (5% j1.82(s! j2.2? A (s? + 3.5)(s* + 4.6)

(s+1)%(s+4)? (s+j2)%(s! j2)?
(32 +1.8)(s2 +2.2) (52 + 4)(s2 +9)
O 2 O (e 073128
4

(7) (s +2) (8) none of above

(s +D?(s +3)?

Solution 7: (2)

8. The transfer function that best meets the phase response plot bel¢sy #s:
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60 T T T ;
YO R e o T e T R TR T S -
@ A0l .
g :
(@] .
S :
D30 il 4
Q o
m e
© Lo X N -
e R L L N
0 Ll Ll i L
10*

10° 10t 10°

Frequency in rad/s

S s+1000
(1) (2)
s+ 300 s+10
|
(5) s+100 6 s! 100

s+1000 ©) s+100

SoLuTIoN 8. ANSWER (5)
Ew = logspace(0,4,1000);
En=[1 10Q

Ed = [1 1000];

Eh = freqs(n,d,w);
Esemilogx(w, angle(h)*180/pi)
Egrid

Exlabel('Frequency in rad/s')
Eylabel('Phase in degrees))

s! 100
s+1000
s! 1000
s+100

3)

(7)

(4)
(8)

s+1000
s+100
s! 100
s! 1000
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9. Consider the following magnitude frequency response of a transfer function H(s).

1.4 ‘ f f f

0.6 TextEnd

1.2F e R RRRREE R R REE

Frequency-rad/s
The type of frequency response is

(1) low pass (2) high pass
(5) none of the above

SoLuTIoN 9. (3)

10. A circuit hasH(s) = 4—2
(s+6)°+12
the output for ery very large tis:
(11 (2) 2 (3)0 (4) 4
(! (8) none of above
# &
SorLuTioN 10. (4) lim %L 48 =2

sl 046(s+6)% +12 52(

11. The step responsg, (t)= (in V):

(1) (1+ 2e°-5)u(t) () (1 +2¢ O'St)u(t)

(4) (1+ eo'a)u(t) (5) (1! eo'a)u(t)

(3) band pass

(4) band reject

. Ifitis excited by the inpuy; (t) = 48r(t) V, then the value of

(5) 1/12 (6) 16

3) (1! 2e°-5)u(t)

(6) (1! e 0-3)u(t)
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(7) (2! 2e0'5)u(t) (8) none of above

| +

| 1Q ':+__

lin CT) — T “out
2F 21,

SoLuTioN 11 (5) I, =(2s+ )V, ! 48V, = (! 29)V,,, Hene,

ut -
!
Vout = ! lin = 0.5 :}! 1 .Thusvout(t):(ll eo'a)u(t).
! 2s) s(s!' 0.5 s s!0.5

ut

12. Fort! 0 the convolution off (t) = 2u(! t) with h(t) = 2€' 2u(t) is:

(1) € Zu(t) (2) 2 (3) 4€ 2u(t)
(@) 14€ 2ut)  (5) 2 2u() (6) 0
(7) 2 Zu(t) (8) none of above
( 2 t<0

. ’ )
Solution 12. (7) y(t)=f*h=4)e 2 u("! t)d" =0 .,
g 8&2€ t#0
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WORKOUT PROBLEM. (40 points) There are TWO PART&this problem. Part 2 is on a later
page.

Part 1 (20 points). Compute the convolutiog(t) = f(t)* h(t) for f(t) andh(t) sketched below. Plot
y(t) on the graph immedidiebelow this problem statement. Properly label the graph. You must
show all work to receive credit for the (correct) plot.

LUery A fit)
2
1
t t
- -
-1 -1 1
d t
d—?=2! t+D" 2/(t) and g(t)= $f(¢)d! =r{t+D)" rt" 1). Therefore
"
yt)=2rt+2)! 2r(t+1)! 2r(t)+2r(t! 1.
o ke
__________ 2

P
R R

b Bl miEa

mmmqm e d e

1

1

1

1

1

1

1

1

|

T

1

1

1

1
R Y T

e NP RPN

U U
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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 convolutiorft) = f(t)* h(t) for f(t) andh(t) sketched below. Plot(t) on
the graph immediately below this problem statement. Properly label the graph. You must show a
work to receive credit for the (correct) plot. Hint: how can you utilize part 1 and the distributive
law of convolution.

hitik F LY
2
i
t t
-1 2 > -1 1 >
hy (14
o hEEt}iE
.t. t
iy 5 -

Thenh(t) =h(t) +hy(t) and h* f =hy* f +h,* f . From part 1,
W*f=2rt+2)! 2rt+21)! 2r(t)+2r(t! 1).

It remains to computé, * f . Graphical convolution seems to be the best approach here. We will
t

graphically evaluatg,(t) = $ho(t! ") f(")d". Obviously,y(t)=0 fort! "1.
| #

Consider! 1" t" 1, as per the picture immediately below. Here
y(t) = AreaTrianglke!! !Area! Sm! Trianglke! on! left

| 2
=21 %zlsnl 0.5t2

1
1
-——-md . .-
1
1
1
1
- - ==
1
1
1
1
Fr---
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
-k - - -
I

/ -
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Forl! t! 3,
(1-(t-2)° _(3-1)?
2 2

y(t) = =45-3%+0.52.

Finally fort! 3, y(t)=0.

Alternate Solution Method:f(t) =u(t+21)! u(t! )" f't)=At+1)! #1t! 1).
ht)=2u(t+2)! r(t)+r(t! 2). Also note that

t
$h(/)d! =2(t+Du(t+1)" 0.5r(t) + 0.5t " 2r(t" 2)
"#

Thus
yt)=2(t+2ut+2)! 0.5t +Dr(t+1)+0.5t! Dr(t! 1)
NN 2tu(t) + 0.5(t ! Dr(t! 1)! 0.5(t! J)r(t! 3)
=2(t+2)u(t+2)! 0.5t +1)%u(t+1)+0.5t! 1)u(t! 1)
I 2tu(t) + 0.5(t ! )%u(t! 1)! 0.5(t! 3)2u(t! 3)
t=-3:.014;

y1 = 2*ramp(t+2)2*ramp(t+1)2*ramp(t)+2*ramp(l);
y2 = (1.5 + +0.5*t.72) . *(u(t+1)u(t-1));

y3 = (4.5D3* + 0.5*t.72).*(u(t1) - u(t3));
y=yl+y2+y3

plot(t,y)

grid

xlabel(‘time’)
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3.5

2.5

1.5

0.5

time




