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Problem 1(4 pts)
Assume zero initial conditions for the inductance and for the capacitor. Find the transfer function

H(s) = 29 of the circuit below for K=0.5, 1, 3
Vs(s)

an
——AAAA—
vs () 0.5F — o — Kug

Version a Version b Version ¢

S S S
a. H(s)= 3512+25+4.5 a. H(s)= 3512+25+1.5 a. H(s)= 3512+25+1.5
b. H(s) = 4] b. H(s) = 41 b. H(s) = 4]

S S S
c. H(s)= 352+625+6 c. H(s)= 352+625+6 c. H(s)= 3sz+625+6

S S S
d. H(s)= 352425+12 H(s) = 352425+12 H(s) = 352+25+12
e. None of the above e. None of the above e. None of the above

Problem 2 (4 pts)

For the circuit shown below, let Iin(s) be the input and Vou(s) be the output. Determine the
Vout(s)

system transfer function H(s) = mfor R=5, 10, 15 Q, assuming zero initial conditions for
mn
both the inductor and capacitor.
RO
A ATATAY +
Iin 511 iy Lp—— Vou

40 10

(Hint: Convert the current source to a voltage source and back to a current source)

Version a Version b Version ¢
a Vout(s) _ 50s a Vout(s) _ 50s Vout(s) _ 50s
" Tin(s) 1552+105+6000 T Iip(s) 1052+105+4000 T Iip(s) 2052+10s+8000
b Vout(s) _ 50s b Vout(s) _ 50s Vout(s) _ 50s
Iin(s) 1052+105+4000 T Lin(s) 2052+10s+8000 " Iin(s) 10s2+105+4000
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Vout(s) _ 50s
Iin(s) ~ 20s2+10s+8000
Vout(s) _ 50s

Iin(s) ~ 2552+100s+1000
e. None of the above

e.

Vout(s) _ 50s

Iin(s) ~ 2552+100s+1000
Vout(s) _ 50s

Iin(s) ~ 1552+105+6000
None of the above

€.

Vout(s) _ 50s

Iin(s) ~ 1552+105+6000
Vout(s) _ 50s

Iin(s) ~ 2552+100s+1000
None of the above

Problem 4 (4 pts)

If R={10,20,30} Q, L=1uF, C=4 pF. Find the quality factor of the filter

R
+ +
L
% Vg § Ry,
S —
Version a Version b Version ¢

a. Q=25(1+§)
o 0=2(1+)
c. Q=¥(1+g)

— 10
d. 0 _50(1+RL)
e. None of the above

a. Q=50(1+;—(L))
b. Q=25(1+§)

50 30

50 40
d. Q= 7(1 + R_L)
e. None of the above

a. Q=50(1+;—(L))
b, Q=25(1+Z—2)
C. Q:53—0(1+%)

50 40
d. Q= " (1 + R_L)
e. None of the above

The following figure represents the circuit to be used to solve Problem 5, 6 and 7.

Note that 0=0.4, 0.6, 0.8
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Problem 5 (4 pts)

Ve el

(1—a)L

Ve

What is the transfer function of Vg/Vs? What is the cutoff frequency?

Version a Version b Version ¢
N o« _L LN« _L . N_ R _ L
a. H{jow) = RijoL’ P TR a H(jw) = RijoL’ P T R a. H{jow) = RijoL’ P T R
.y _ @R _aL .y _ @R _aL .y« _al
b. H(jw) = R+jwLl’ € R b. H(jw) = R+ja)L'wC TR b. H(jw) = R+ij'wC TR
. y_ R _L . N_ R _al . N _ @R _al
c. H(jw)= rRijoL’ P TR c. H(jw)= Rijawl’ ¥ T R c. H(jw)= rRijoL’ P T R
. R al . N_ R _L . N_ R _L
d. H(jw) = rtjawl’ ¢ T R d. H(jw) = rijoL’ “c T R d. H(jw) = rijawl’ ¢ T R
e. None of the above e. None of the above e. None of the above
Problem 6 (4 pts)
What is the transfer function of Vo/Vs?
Version a Version b Version ¢
. _ ajwl . _ (1-o)joL . _ ajwl
a. H(jw) = R+jawl a. H(jow) = R+jwL a. H(jw) = R+jawl
. _ (-a)jwL . _ ajol . _ (-o)joL
b. H(jw) = R+j(1-@)wL b. H(jw) = R+jawl b. H(jw) = R+jwL
. _ ajol , _ (-a)jwL . _ (1-a)joL
c. H{jw)= R+jwL c. H(jw)= R+j(1-a)wL c. H(jw)= R+j(1-@)wL
. _ (-o)jowL . _ ajwl . _ ajwl
d. H(jw) = R+jwl d. H(jw) = R+jwl d. H(jw) = R+jwl
e. None of the above e. None of the above e. None of the above
Problem 7 (2 pts)
What is the gain of Vo/V; at the cutoff frequency?
Version a Version b Version ¢
a. 0.6/\2 a. 0.6/V2 a. 0.2
b. 0.4/2 b. 0.4/2 b. 0.8/2
c. 1/42 c. 1/v2 c. 0.2/V2
d. 0.6 d. 04 d. 1/32
e. None of the above e. None of the above e. None of the above
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The following figure represents the circuit to be used to solve Problem 8, 9 and 10.

If1,=4{3,6,9} A Ri=6Q,R,=12Q, L=3 H, C=1F. The switch opens at t=0, after
having been closed for a long time.

L i Rs
MYy,
+
I, R, c ——V t=10
Problem 8 (2 pts)
What is the value of i (07)?
Version a Version b Version ¢
a. 2A a. 1A a. 1A
b. 1A b. 3A b. 2A
c. 3A c. 2A c. 4A
d 4A d 4A d 3A
e. None of the above e. None of the above e. None of the above
Problem 9 (2 pts)
What is the value of vc(0%)?
Version a Version b Version ¢
a. 9V a. 9V a. 36V
b. 36 V b. 24V h. 9V
c. 12V c. 36V c. 12V
d 24V d 12V d 24V
e. None of the above e. None of the above e. None of the above
Problem 10 (4 pts)
What is the expression for 1.(s)?
Version a Version b Version ¢
6s+12 ﬂ 3s5+6
352+4+65+1 3524+65+1 3s52+4+6s5+1
b, —SSt6 b, —oSt6 b, —ost12
" 3s52465+1 " 3s5246s5+1 " 3s52+465+1
95+18 95+18 95+18
C. —)—— C. —)— C. —)———
354+6s5+1 354+65+1 354+65+1
d S+2 d S+2 d s+2
" 3s5246s+1 " 35246541 " 3s5246s+1
e. None of the above e. None of the above e. None of the above
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Problem 11 (10 pts)
Consider the circuit shown below (initial conditions for the inductor and capacitor are zero).

10

du(t)V C) e fu(t)V
i 20 .

1. Determine the s-domain representation of this circuit and re-draw the circuit (3pts)

2. Find Iy(s), clearly and neatly show your work (4pts)
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3. Deduce io(t) flowing in the 2 Q resistor (3 points)
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Problem 12 (10 pts)

110

1102

1H

Ug

0.6F —

Uiy

It is required to find v, (t) when the voltage and current source are respectively given by: vs(t) =

Kyu(t) andir(t) = K,6(t). Assume no initial conditions on the capacitor and inductor
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