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Rail voltages = =10V

After being open for a long time, the switch closes at time r=1,.

vol1)
f

1oV

A Io+20 ps

—10V +

Choose either an R or C to go in box a and either an R or L to go in box b to
produce the vy(t) shown above. Use an R value of 3 kQ. Also, note that vq

stays high forever after to + 20 us. Specify which element goes in each box and

its value.

We  have a dewmparator, ginte -the
op—amp lacks nejq-l:'wﬁ'. feed back.

v, L3 a Fixed Uul"':ﬂ.jf,_. Since the
25 ki Ls adroess  the =7V dourde,
it hasfeffect on v,. Sinc¢e no
current Flows ints +he op=amp,
+he va.fﬁa?e drep  across +the loke
resistar i3 =ero, and the [oka
alse has no effeet on v

@ vy= — 7V (at all *imes)
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=CE= 1270 Homework #10

To oktain +he wayveferm qiven in the
problem For Vv, (£), the voi-&qﬂe for
v, must be mare Pnsi'f.il"e than v, ="7F
for t<t, and +t* L, +20 ws. The
voltage For v, must also be more
ne-_jq-br'.v-e than V, =7V Jor £, <E£<L020m3

To determine what cum‘,c:menés o
ut in box a and bhax b, we dopsider

each of <the passibilities.

cage L- a= R h=F
This HFails because v,
would mever be regative.
Thusg, V., would never fe (ess
than .

dase O: a= ¢ b =L

AL-Ei‘\nLLﬂJ'l ‘E’J‘\Lj "fl;'}-'lpE crf'
diréuit Ls beyond the
Scope of this course , we may

donsider whether such a circult ij}rI:

werk,

For +=0, (assame ts=0), we have
L = wire and_ a :c'nne.n*.

V.

e

y Rz= La=
“lg ko> usm

-

switeh is open

vp(o=)=0V > v,==7v V¥ ok

T'L{C'-) = 0A

Ve (67) = igRa= %.5mA- 2ksz

" = 9y
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=CE= 1270 Homework #10

At -i.-_-.*t:n_‘_, we have lL(E}+}=ILCd-] =04
and Wa (ot) = Va fd_) =9V, whereas
+the veltage on the right side of
the C will be oV crmin? to  the
now = eloged Bwideh, 57 and Ry are
bypnﬁi&i,

ay
.+. Jr— .
[ AV

Gﬂ =C|F:r| i I"ﬂ‘.ﬁ

]

v

Vy=—9y < v, =~7V V ok
Far t=>eoe, we have a Situatiop
similar to =07, except there is noR.

Withowt a resister in -the d.Ir'L‘H.H:J +the
enerqy stored in +he tircuit at =0
will remain Ln the eireuit Ferever, Tt
back and Forth from +the ¢ Lo +the L
and 2auses an aseillatin wl‘fﬂlje
at Ve. This would cause Vv,(t) 4o

T‘E.F*?ﬂt'ﬁdk?’ jﬂ hiﬂh di}'ic:'l Low .

Thuz, the L and ¢ golution will
not worK,

sase [ : a = K L=1L

For +=0, L=wire and v, (07)= 0V Yar

wWe have a current divider:

Lom)= Ly 2k

Zke4 3k
o= 45mA-= = L.BmA
5
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=CE= 1270 Homework #10

For t=0", i,.(o%)= i (07) =LemA.

ZKN and L= Sourée are b)»?:gsjec:{.
Ve 3km (=47

LomA dwiteh elosed

-
<

Vo (67) = ov- LemA-3ke = -B.4V
But —5.4U> -7V doesit wark!
The Llast Poﬁsibi,ut}r must be considered.
dase JI'. a=d4 b= R

Fer t=07, C:opznf and Va=0F VoK

(TP N
L SmA
y _1

Sinee +the ¢ is SpEn ) Yo is F"-'u.HE’—"t
Aowpn Lo jpef b}- the E belsw k.

The 'l.r‘n-l-‘;mjg an O ie Vd{ﬂ‘}:'-f.ﬁ'ﬂ-‘l-ZkE.

v[.{,'c}"} = Y,

For- 4= D+J Ve (_‘04'_) = Vg {ﬂ":] = 9V,
and the closed switéh makes the
voltage on the rig ht side of C oV

av oV

Va o~
)

Ika Rz and Ls are
bypaszed by switch

‘E' ’

We |have vzfo'*}:-—-w < =7V ¥ ok
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=CE= 1270 Homework #10

Far -l:—:l'n-t:rlI the ¢ L= apen ancl Ezqnoi

E-gz are lﬁ?PqSEEﬂ?{ h;y 'k}'lE ﬁlul.“:-ﬂh

Ya 4o OV
R= 4, %"
2k

We v, (L) =0V, {quleal down ko ref
by 3ks R

vitre) =0y > =7V v ok
This diraurk will wark\

'I)-,ﬂlh'j +he rjehl:ml. form of ',Sakrn for
Rc Fmb]tmé, we have the -ﬁi”ﬂ“iﬁﬁ'

resy [+ -

ke
Ve (£) = ""a(‘ﬁ"m} +[va (0] vy (a2=l] e

Here, the R &3 2k, as the 2kR (5
b)u]pass--r:d S £ 0.

= t/3ened
Val(t) = ov+1-av -ov [ e

er —*+ Akn. ¢
Va ['{:.} = ~9)e /

We want v,(£) ‘o qo hiﬂh at t=20us
The transitien of v,(t) from low 4o hi.jh

occlrs when V|, = Va. U.Ei..hﬂ our
expression for v, () with t=20u3
and vy (2ous) = V)= ~7V we have
- 2003/ 3kg.C
— 7y="Ve
or —znus S Bko-C
T =€
9
(=)
£ T = -z20pusf3kn-c
l:l

ar o o= —ED}ﬁ/P‘L[?fq)‘3k]l=2£.5ﬂF
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Sketch v,(z), showing numerical values appropriatcly.

V()
TV

v, (4) ="7V at all times,

Sketch vy(7), showing numerical values appropriately.

. a

_4 /3K 2650F

where L, =0 L= nsﬁumea’-j and £*0
Cur time censtant i3
=3k 26.5nF = ?"L{:_}lﬁ = B0 ug

Tn time T,x2/3'¢ of the *total
c.hdmﬂt in  veltage v, (£) cccurs.
vy (1)

L3

¥
+a zbg_j,;g ot Bous
...--—-—ﬂ-l?—|—--—-—¥T_-::1P +

- .?ll"l | | - -
—-qvIT " - ay g <t/ BoMs

we  have Vs (x=0-) 14 OV because ne durrent Flows

thru R= 3 kL. We alse have U.*_{"';::EOAE.): -7V,

b) Sketch v5(¢). Show numerical values for r <, for £ <t <tq +20 ps, and for
t>1,+20 us. Use the ideal model of the diode: when forward biased, its

resistance is zero; when reverse biased, its resistance is infinite.
When v, is hLﬂ]ﬁ (lov = Viail 1y the

twe dicdes will be forward biased.
(otherwise, they weuld ke open cire uits,

But +that weuld result n positive

U—;J.rnPs acrofs the Jlades, which 1<

a E.}h{:mdicﬂﬂn.)
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of UTAH
Thus, we replace the disdes with
short - circuits:

2ok
o _!i!;_‘_
15k ‘||r'3 = oy
14

15k
av

v

We  have vy = OV.

When Vo is Vo (-loV=-vg), the
twe Aledes will be yeyerse biased.
Otherwise, they would be short
cireuits.  But that woeuld result in
h?.jq‘f:iif‘e V-drops acress the dlicdes,
which is a <contradietion.)

Thus, we replace the disdes with
oFe.ﬁ -"l'-"—;f"vl"_'f-i't:f 5:
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=CE= 1270 Homework #10
Vo = —lOV ~lov
20ka
—low
tsk-ﬂ. "l,f'---_...I =
15k
oy

we Find Uﬁ!'bqﬂ'll‘:‘ﬁ Frem V-divider egfns.—

W = -IoU:_IElc,n_ = =3V

ISkn+ ISk t20k2

-

Vay = =16V

Thud, Vo= Vg, —Va_ =~loy —(=3v)="=7V

vy ()
A v,

\"g oV av -t

iy

=10

IOKQ% 2]0!{9

Jj10 kgé —— j10kQ

+ Vo —
VS=3£_30°VC_"> ——_20kQ o o—dt jzukszg

v
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A frequency-domain circuit is shown above. Write the value of phasor voltage

V,p in polar form.
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We have Jour branches d;r.&_c:,-l-_j_y across Vg.

We Mn}r salve each branch sepamﬂt}n For

the wvoltages Vi and V|, we have two
veltaqe dividers -

-.'Urq = _Hh'rs - r’iﬂ k.—ﬂ qh& v =v|5 " Mk—n-___-

okt jokn lokn - Joka
-~ “qu = _"'Jq -V = _"'-I-'r-g.‘ (_J_,_ - ..-—-1'
13 -3
= 3/,20° (1:.1 - 'lﬂ) =3 £L30° (nj%}
2 z

Vi = 3420 Le-0%= 3L-60°V
5.

Given w = 500k rad/s, write a numerical time-domain expression for v,,(f), the
inverse phasor of Vgp,.

Wy (£) = 3 cos (Sookt —60°) V
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