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°
[1] S 3204 2 220 E0otAI2. (20&) : [2] TIS SI20IA OFeiel 2t 220 EotAl2. (20 &)
(a) Op-amp. A, B, CO} @5 Ol &S 012t I EE W, vy — v & v & ZHE 2 ¢
SIAlD. (85) . R +
°
(b) Op-amp. A, B, C I} 25 offset model (v, ipg, ip; # 0) Olctd) JIEE [, : Is 1
Vg =V, =0 2 M2 vy, (offset voltage output) S F3HAIL. (12&) ° C__ VC
(& DAFEH) Op-amp. A,B, COF 242 242 1,5, ipy, ipy = 22 2=CHD JIHEICH o L
=, Vos™Vos,4=Vos,8=Vos,c> tb1=b1,47Ip1,8= 1,05 Ib2=ib2,4=b2,87ib2,C - :
o -
(a) Assume that all op-amps. are ideal. Find the relationship between v, — v, ®
o W2, A A, A2 ZA Sgol)| fIgt ZAS 22 Ho
and vy (8 pts) . (a) V I+ 2t [, & H 22, 0 [, I | ot -6t
o A2 (4%
b) Assume that all op-amps. are offset model (v,g, ip1, ipo # 0 ). Find the e _ _ _ _
®) PP (Wos: p1 Ly ) o (HV, O DRI, T}, LA DAFMAE P6HAI2. 3E)
offset voltage output of v, when v, = v, = 0 (12 pts) °
b =2 octe as S CHY =l CHEL
(Note) Assume identical offset model, v,s, i1, and iy, to all op-amps. Thatis o () LhE2 A0 M V()2 2HSEES FotAl2. Ol HASS0 sfdot=
. .. . . o St UM SEOUl oiEocts &= 202 BAIGHAIL
Vos=Vos,A=Vos,5=Vos,c> tb1=1p1,4=1p1,8=Ib1,¢> b2=1b2,4=1b2,8=lb2,C- °
: £ R=10 @, L=0.1 H, C=10 pF, and I;=1+u(t) A. (7&)
Op amp A _
p amp s (OS2 ZA0MAM V() O ZANEISEE T2,
v . Z24:R=0 @, L=0.1 H, C=10 uF, and I.= u(t) A . (6&)
[ J
° Answer the followings for the circuits in the figure. (20 pts)
] [ J
Rz R : (a) Find the conditions for overdamped, critically damped, underdamped, and
§R —ANN—— ° undamped responses of V., respectively. (4 pts)
' —AM—— .
R; ° (b) Find natural frequency, resonance frequency, and damped resonance frequencies of
R, : V.. (3 pts)
[ J
° (c) Find the complete response V, (t), and then specify natural, forced responses of V,
1 - : (), respectively.
[ J
2 * _— ° Here, R=10 &, L=0.1 H, C=10 pF, and I;=1+u(t) A. (7 pts)
[ J
v Op amp B ° (d) Find the steady-state response of V, (1).
[ J
Fig. 1 A circuit containing op-amps. : Here, R=0 Q, L=0.1 H, C=10 puF, and I ;= u(t) A . (6 pts)
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[3] CHS SI20IA Ry, Ry, D211 L2 2t Fbteh 31201 Y= ASRS 22
Jl & SZ0| 2t Al S0 &5 UACH &, M R, LH Zele g2
v,(t) =4+ 4e”t (for t > 0)0ICt. (20 &).
t=0 (a) R, 2l 2t= P5tet 2 &),
—@Xo— (b) i,(0H) 2 2t 75l 2 &),
lé + Vi - (c) R3Sl 2 Fotet 2 &).
— AN\ | o o=
s ) Lo 22 T5tet 2 B)
Ri1 +
! . § Ri=29 ©u:0,v0), 12D v,(OB 2
12y ;> ] OIASE OFNE Xt2ICHE d2iet
iL - VL + _ =
— Chx = O Al2tS 22 37|12 o
L A 21D, A2tS 020 RS o
oIS E AE O] SHIOF XL Al
——ANN— DX Dedek (6 B).
R3

O @), @), 22l i, (OE (o)

tEE RILZ At (6 &).
Determine the values of Ry, R3, and L. The switch in the circuit was close-state for
sufficiently long time before it opens. The voltage across R, is given by v,(t) =
4 + 4e~t (for t > 0) (20 pts).

(a) Find the value of Ry (2 pts).

(b) Find the value of i; (0%) (2 pts).
(c) Find the value of R3 (2 pts).

(d) Find the value of L (2 pts).

(e) Draw graphs of v,(t), v, (t), and v, (t) in sequence (from the top) on the graph
paper. Keep using constant scale for time-axis (x-axis). The graphs should cover the
time region from below 0 to 5 times of time constant (57) (6 pts).

(f) Repeat (e) for i, (t), i, (t), and iy (t) (6 pts).

[4] DIXI ) A X X £ Z&ts 0f2 S t=0 O| MKl =
FC I

=0l LS Y

Consider the circuit containing a mysterious element X as shown below, where the
switch stays open for a[51]1fﬁcient long time before closing at t=0.
10(%

4['?;4.'.' ;U[Q] V C[C‘Pfe-:at t=0

10[v]

|

l [Element |
i = 1ole] 10[R) [ X
|

EIND ), F, X 2

oII

(a) X2 &2t (t) Ot OfH ot 21CHD D& & )
AXIBES BOL2H(10R).

20X A

Suppose the voltage across the mysterious element X, V,(t), is given as the following :

Identify the mysterious element X and find the corresponding circuit value for X (10pts)
vy (t

250V
23.8V
216V

15.8V

(b) OfcH 2t
otet (108).
Suppose the element X is an exotic inductor whose inductance is given by the

o = —
L2 OHEHAZ 2=

AKX 0l CHolf, 1S E &FEH2 M= AKX

O — =

following : Sketch the voltage across this exotic inductor (10pts).

5 mH for0<i, < 3A

LX=

10mH for 3A < iy,
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