ECE 10006
soln: 1.a) R, = 5lka
~WA———
-
iy

ne curremt in R 36 no V~Arof>

* Find Ly on left side (total currest into v, node From
Ly and Re)

Vi= v, 4+ Vg = Vg, and. no current Flows thru vy
since ne tarrent Flows inte op-amp-
ts ¥ 0-U =L+

Ly on tleft side = 1.+ L =
f 3 =
R‘r T

Ry

‘L} on rLJk‘L- S;.O(e = V‘ -V = V$ -V,
R R=

° Set l)c on left side = ip on right side

LS-YE = Vs— ¥ or v, = Vg Q‘¥-E})‘-L$R‘z
Ry

verify: Superposition
iS:O i&'r:_é— :i; :VS—VO

Rt Rz

Same as ‘\aw’u.s V? 2"5 A =V$ H-&_
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V$:O = “\'RT:O > Vo= OV-—Lst‘/

Ry

)x/
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Soln: 1. 'o) Ry (273°K) = 7250

100K [ v — —‘-—,-
3 K
R (373°k) = 7250¢ (373 K 300 )_n_ ':\ia ko = &(373")\

}C.) \WW= V°(373°K)-V0(173°K)= VS e‘}kz _ V$ + R,
R ( 373°) Ry (273°)

Note: Lskz terms cancel

Vg = v Ry (273°) - Ry (373°) - W 7.5k - L.8kn
-\*
K2 R (2730) — Ry (3730) Slksu 7.5ka- 6.8k

s K = v kg [vgeea
O SHGA 6. 7Kg 0.7 .

d) v°(273o,<): v$<l+Rz )-‘Lsk,_ - ov

RT(273°)
"$='_"<l+51k,;z LA < v/
6.7 7.5k, 51kn 0.7 \Slka 7.5kq
- . R
]r‘—s = 218 uA = 220 yA
oo’k A - 1
e) R+ (223°K) = 7250 e <323°K 3°°°")_Q5 7.08 kn s 7kR
RT(32.3°) h
K
=V 1+ Ra
3 B - Rz + Ra -igR2
Rr(2720) Rp(2739) Ry (323°) :
h = OV+V R )
St 1 = WV 5yt
2 Ry (3232) ) e e
T Rr (03 .
ve (273°) (@) > Thazsin
" = W slka 725kn-7kn - 0.0V
DT R 2 .

5T

ov ! 273°K

~anm 0 A28
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2.
2kQ vy
1 vy Oy
4V —mA + t=t
3 ~ 1
40 kQ
40 kQ
v
¢ b ls) ¢
+
10kQ
a 10kQ V3
l — N

Rail voltages = +10 'V
After being elpsedfor a long time, the switch closes at t=t,.
Vo (6

A

+10V

A\ 4
[and

i, to+ 5 us

-10V

a.  Choose either an R or L to go in box a and either an R or L to go in box b to
produce the vy(t) shown above. Specify which element goes in each box and

its value.
b.  Sketch vy(1), showing numerical values appropriately.
¢.  Sketch vy(t), showing numerical values appropriately.

d.  Sketch vz(t). Show numerical values for t<tg, for to <t<t;+ 5 ps, and for
to + 5 us < t. Use the ideal model of the diode: when forward biased, its
resistance is zero; when reverse biased, its resistance is infinite.

Explain your work carefully.



S

HW #10 Cod,

ECE 000

ISLL, oS

soln: 2.4q) Consider possibilities,
Doesnt work. ¥, would dﬂqnge
at 4 but never again. Delay

of 5 us pot possible.

a= R and b=R

Doesnt work. Before 4ime o,
the L's (osk (ike wires and
wedld Skort v, 4v ref But
Vo= E . = oy Ths
we  would have an invalid <ircuit.

4=’-L qﬂﬂ( sz

- Before +s, the L locks like a wire,

a=L ad beR
and v, < ov. [ (7)= Vo < (4,*)
R

-V &

Va .
ﬂ 1 LL(‘IQ,+) (‘_"i T'Cul‘t

0 LL(to*.) ‘Ok& V)ok at -‘:o‘f.
+

\/

At LY the current in R will be
Lolts?) = O (+7) = ‘_’Rg or the same
as  at 4. Thus, the V-a{na/ For
R at 4,7 wiu be v,.
:Howlnj in the Ikn will Cause a
voltage drop in series with the
Arop for R, resutting n A Very

Negative Voltage at v,. This
would cause vy, +o g0 low at

t =4, rather than after q

AQ{A)/ of Sas,
< This  case Adsesnt work.

Curm{: 2L{£o+)
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Soln: 2.a) cont. a= R qnd b:Lj i‘x_("*:o—)= Vo a4s th prev Case.
R

At A" with L) =i (457) =W -
R

£ Gt Ve

Vy e

V

We have Y(£,¥)= Vo R =Vo.
Na
b (te*)

DoV, doesnt ¢hange {mmediately.

This witl work!
For t20 we will have v, =0y

Since there IS 70 power Source.

Mslnj the 9eneral '}-ormula‘ for
v, (t), we have:

-t
V, (£ = vy (£ 00) £ (v, (45*) - Vz({:sao)]eyﬁ]

H i " K
ov Vs ov

-t/ L
Vz ) = v, e /wkfR

The output, v,, will Arof at
tot Sus i Y (Lt5as) = V.

fAssume to =0 for c'onvem‘ence.]

Now Find v,.
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A mA
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solh:  2.a) cont, 2kgq
Yy
e FmA V= W LwA-2ka
V' = Ll,y‘ EV = LQ v
3 3
- We want v -y, =10
" 2 (Sus) = v, 0y
—Susy/ L
o Jeve lokatR _ jo |
3
~Sag L = G 1L = - LI
- ok +R 3
or 5s5as = .1 L
10k + R
If we use R=Rk we get a convenrent
value for L. Many Solutions For R and L
will work, however.
; = . K
R=teka 3:VCS L= 5Snams M
1.1
... L=5us. 20k =100mH
Y \““ Rkn L= loomH | One solution
QMong MQA),.
v
SN ]
10
Vlz 3 4

ko
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soln: 2.d)  For vy = 410V, both disdes are forward biased
and ook like wired,

vo=loVv
- Vo= loV-  loke
10k a+4¢ k.\xl Yok
Y oz or - 1oks
lok2+ 20kt
Vo = b
3 10
SV

Ry o= TI0V, Lbeth dijsdes Tare reverse biased

and lsck (ike open  circuits.

VG:—IOV
.’.
Vi
1 vy
v o]
0 R B V3
Vo = 6/3 V \
3
// S 4
“t Lot s '
° = —lov
—lov Ai» \ _ _v3=
—
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a.  Find the Thevenin equivalent of the above circuit relative to terminals a and b.

b.  If we attach Ry, to terminals a and b, find the value of Rp that will absorb
~ maximum power. o N T o - T

c.  Calculate the value of that maximum power absorbed by Ry..
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. — — 2mA- - -tV
SO(’yy 3q) \}Th = V‘I;L OPeH Sre = m 3k

The curreat Source is between a,b
and  the 1R2kg and v(c)o endest Sourte.
The lurrent source  +hu s LUsolates behavior

at /a,b From the Rkt aqnd Aeperdent Source.

Use [ +o find R-m <

ZmA

: —2mA

dohMen-(:S;l) We coyld alse Jus;t turn off

the 2mA  seurce and loock wts ab

1) We reqlly )us‘t started with

A Norton e,u‘wam{ that we coaverted
4o Thevewin elu}uq[em‘:.
b)) max pwr when R = Rep =3k =Rg

2 2 - =
¢)  max P¥T  Pmax = .VT" = (=%v) :M

Y Rpp 4 3kq




4.
30k
—
j40k —— §1o kQ 31,
O
60.20°V !
15kQ
I
30£180°V x

a. A frequency-domain circuit is shown above. Write the value of phasor Iy in
polar form.

b.  Given ® = 53.13 rad/s, write a numerical time-domain expression for i;(t), the
inverse phasor of 1j.
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of currents Yor hode on right side -
L we see that Ila‘ZIx
from sSym of currents
o T, out of node =0.
the loottom  half of +he cireaid, we
CoM/ou'éf I, Airec‘ﬂ;»f
From V-loop we have
X, = 60L0°V—-30L0°V
15ks
30£180°V g Ix = weio‘v
==30sL0°V 15kn
IX = & mA Lo®
Il = 2I)e = I’Z mMA 20°
[I‘: 12400 MAl

ECE 1000
SOUY\ < L. q) Sum
From
can
b)




