EE-202
Exam |
February 16, 2009

Name:

(Please print clearly)

Student ID:

CIRCLE YOUR DIVISION

Section 01, 8:30 MWF Section 02 12:30 MWF

INSTRUCTIONS

There are 12 multiple choice worth 5 points eaath an
there is 1 workout problem worth 40 points.

This is a closed book, closed notes exam. No gmappr or calculators are
permitted. A transform table will be handed oyiezately.

Carefully mark your multiple choice answers onshantron form. Work on
multiple choice problems and marked answers indbebooklet will not be graded

Nothing is to be on the seat beside you.

When the exam ends, all writing is to stop. Thiaat negotiable.

No writing while turning in the exam/scantron agkrian F in the exam.

All students are expected to abide by the custpmtirical standards of the
university, i.e., your answers must reflect onlyiyown knowledge and reasoning
ability. As a reminder, at the very minimum, chiegtwill result in a zero on the exam
and possibly an F in the course.

Communicating with any of your classmates, in Emguage, by any means, for
any reason, at any time between the official sthtthe exam and the official end of the
exam is grounds for immediate ejection from thenesé&e and loss of all credit for this
exercise.
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MULTIPLE CHOICE.

1. The transfer function of a particular circuith(s) = ;Tat; ,a>0, b>0.

the circuit tod(at) is:

ab b ab
(1)S+a (2)S+a2 (3)S+2a
ab b b
©) s+a’ © s+2a () s+1
Solution 1 |_[o*(at)]:1 N lH(s): b AnswER (8)
' a a s+a
2. The inverse Laplace transform%(s)=£+izzz is
(1) 4e *sin(4t)u(t) 2) 8e* sin(4t)u(t) (3) 8eMsin(2)u(t)
(4) 8e* cos(2)u(t) (5) 8e*cos(a)u(t)  (6) 8e*sin(4t)u(t)
(7) 8e* cos(4)u(t) (8) None of these
8s+ 32 s+4

Solution 2. V(s) =

(s+42+22  (s+4)2+22

The s-domain response of

-ab
s+a?

(4)

(8) None of above

= Vv(t) = 8e M cos(2)u(t). ANSWER: (4)
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3. If R=2Q, Z(s)=s+2, andVj,(s) = 4

, then the Thevenin equivalent voltadg,(s), seen at

s+2
A-Bis:
8 8 8 2
@) s+4 @ (s+2) © (s+2)(s+4) @ (s+2)
4 4 2
(5) m (6) (S+ 2)2 (7) m (8) None of above
EI'IS:' &
Vi) w
ob
Solution 3. Vpg(s) =V, (s)—L\/ (s)—L
CRRETICE T Z (94 R M (s+2)(s+4)
4. In the circuit belowye (07) =0, C=1 F andL [vy(t)]=— " Thenic(t) =:
ST+
(1) 2sin(2)u(t) (2) 4sin(2)u(t) (3) 2cos(2t)u(t)
(4) 4sin(4)u(t) (5) 4cos(2t)u(t) (6) 4cos(4t)u(t)
(7) 0.5cos(R)u(t) (8 None of these

iiclit}
it () -

SOLUTION 4. 1 (S) =CsViy(S) = % Thus,ic(t) = 2Ccos(2)u(t) . ANSWER : (3)
ST+
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5. In the circuit belowy:(0 )=10V, C=0.1F, R =0.6 Q,andR, =0.4. Thenvy (t) = (V):

(1) 66 % Ly(t) (2) 4e71%(t)

(5) 46 9Ly(t) (6) 6u(t)
+ +
Vels) WV tls)

(3) 66 0y(t) (4) 4u(t)

(7) —6e_10tu(t) (8) None of above

Solution 5. vout(s):LxE): 0.4s , 10__ 4  ANSWER 2).
R+R L1 s s+10 s s+10
2" Cs
1
6. Supposer, =4 Q. If Y (s)= + , thenC = (in F):
pp 2 in(s) 05s+4 0.5+ 4s (inF)
(1) 0.5 (2) 0.2 (3) 0.25
4) 4 (5) 5 (6) 2
(7) 0.8 (8 None of these
L
R
1 E-
Ein(5}
—
L j—
C
L
1 S 1 S

Solution 6. Yj,(s) =

. ThusC=4 F. ANSWER 4.

+
LlS+ Rl £+ RZS
C

= +
0.5s+4 0.25+4s
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7. In the circuit below,R=4 Q andC =1 F. The step response to the circuit below,g(t) =:
1) e?u(t) 2 e%%u() 3) e %% y()
@) e*u(t) 5) e*Yu(t) 6) e*u(t)
7 @-e%Nu) (8) None of these
[ ©
| n

in® () R

R 1 s 1 1 :

Solution 7. Vg (s) = x == x==— = Thusvy(t)=e RCu(t). ANSWER (3).
1 ¢ 1 s 1
R+ — S+— S+ ——
Cs RC RC
8. In the circuit below,R=1Q, L =0.5 H, ij;(t)=0, andi (0 )=2 A. Thenl (s)=:
-2 -2 2
1) 2 ©)
s+0.5 s+2 (s+2)
2 4 -1
4 s+0.5 ©) s+0.5 ©) s+0.5
1
7 ST 05 (8 None of these
HAY.
_ ] i 1
'in{t} R
1 _ _ B}
Solution 8. 1 (8)= 1+ 0) _ 11 0)_ Sl @) __2 ANsweEr: (3)
e S 1+ = S - S S+2
R Ls Ls L
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o _ _ a2 o .
9. In the circuit belowR=1Q, L =0.5 H, I'n(s)_—s(s+0.5)’ andi (0 )=0 A. Theni(t)
(inA):
(1) 4€2 -eHu() (2) 4te?tu(t) (3) 4te %Yu(t)
(4) 2te?u(t) (5) 2te Ou(t) (6) te%tu(t)
) %(e’t —e_2t)u(t) (8) None of these
HAY
. L
it RC i

1 2 4
0.5s+1 s(s+0.5) s(s+0.5)s+2)

i ()= (4—5.33e‘0-5t +1.3333_2t)J(t) A. ANSWER: (8)

Thus

. R _
Solution 9. | (s) = R+ lem(s)—

10. If C, =1 F, the value oR; (in Q) for which the transfer function for the op amgeait below is

_ 05s+0.2 . i _
H(s) = et 10 iIs R =(in Q):
(0.1 (2 2 (3) 0.25 44
B)5 (6) 0.2 (7) 10 (8) None of above
| £
o ey
2k
]
F, :|>~—n +
‘Fm{ﬂ} 1;'FI:IL'III:S:I
o-

Solution 10: H(s)=-1n(® __GS*C, __055+0.2

. ThusR =5Q. ANSWER: (5)
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RV
11. If Vip(s) = (b-a) and a(s):i in the circuit below, thewg (t) = (V):

s+a s+b
@) b-a)e®-e™ur) @ (@- b)( e - e Phu(t) ) (a- b)( e ™ +e ()
4 (b-a)e ™™ +e @) (5) (be™ —ae®)u(t) 6) (ae™™ —be ¥ )u(t)

©) (abe"bt—ab ayut)  (8) None of these

REY +

I
n )
Vip (8 C) By i a(s)l (s) 1 0 out'®)

(b-a)®> _b-a_b-a
(s+ta)(sth) s+a s+b
Vou (1) = (b— a)[ ot _ bt}u(t). ANSWER (1).

Solution 11. Vg (S) = a(s)Vip(s) = . Thus

12. SupposeC :é F, L :% H, ve (0 )=1V, i (0)=0, v,(t) =9J(t), and the differential equation

of a series LC circuiti( (t) =ic(t)) driven by a voltage source is

A, 2 [ (7 = vnft) = &0
IL(s)=L]i )] =
2s-2 2s+2 -4 25-16
@ <2 +16 @ % +16 © 2+16 @ % +16
2s5+16 16s-16 4s+4
5) 2116 (6) 2116 @) 2 116 (8) None of above
: . i oy (e ve(0) _ VC(O)
Solution 12: Lsl| (s)—Li (0 )+ Cs S (Ls+cjl (s)+
1 _s-1
:(0'58+o.1 j @)= =
Thus
1 (052+8) . s-1 . _ 2s-2
(0554' m} IL(S) —L J ||_(S) —T ImplleS ||_(S) = 52 16 . ANSWER (1)
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WORKOUT PROBLEM. (40 points) Consider the circuit below. Suppége2 Q, R, =R3=1
Q, C; =C, =1 F, andj,(t) = —24u(-t) + 24u(t) + 24u(t —10) V. The switches have been in positions
A for a long time and move to positions Btat 0.

E
L ]
Xa
= Co =] +
Viptt) 1 + Z

H—
?CI{:'rxcl [

=
Il
e
£
o
=1
=
o

(@ (5pts) Findvc1(0) andve,(07).

(b) (5pts) Draw the s-domain equivalent circuit valid fioe O.

(c) (10 pts) Write a set of nodal equations in termsvgf(s) andVy(S) .

(d) (13 pts) Solve the set of nodal equations constructed in(ppand determine (t) for
0<t<10 s.

(e) (8pts) Assume that att = 10, the initial conditionstba circuit areve1(10 ) =veo(10 ) =-9 V.

Also assume that att = 10 s, the switch moves btapksition A. Draw the equivalent circuit in the
domain valid for t 10 or t> 0, and write out the new nodal equatio’vg{(s). Just the correct nodal

equation.

Solution Wor kout

(a)
B —ﬂ X (— :Ex — - —
ver(07) = Ty (-24)=7 x(-24)=-12 V.
B —Lx - :lx - =—
Voa07) = gt X ()= X (24)= 6
(b)
(©)
Civer(0) | {C1S+ Gy -G, }{Vm(s)} _ {S+1 -1 }{Vm(s)}
C2VC2(O_) _GZ CZS+GZ +GS Vout (S) -1 s+2 VOUI (S)
(d)
Ver(s)] _{s+1 -1 T Cver(0) | 2 {s+2 1 }{—12}
Vo (D] | -1 s+2] |cep0)| P+3s+1 1 s+lf -6
Thus
_VC].(S)_ _ -6 2s+5 . .
Vo (9) | = —52 " 35+1{ . 3} (full credit for this far on part (d))
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-2.618 -0.3820
Ve 1(0} ) (-0.6334 2012 11 366703520 )t

implies { =
V)| (-1.024872618 - 7.0249703%20 )1

(e) Answer isjust thetop equation, not the bottom.

[c_LV01(O_)+lein(S)}= _9+2_S4 ={C1S+Gl+62 -G, }{VC 18)}_{S+1.5 —1}{VC {S)}

Covc2(07) -9 -Gz Cos+Go+G3]| Ve A9) -1 s+2||Ve A9



