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ELECTRICAL AND COMPUTER ENGINEERING DEPARTMENT

UNIVEKRSITY UF U1AH

ECE 1006 T : Spring 2005

1.5k a
o o
R
%QC 15v 2 . Ry
ZnFT_ ve

After being in posifion a for a long fime, the swilch moves {o position b at 1 = 0.
Find R, and Ry thal give the following plot for ve(1):

ve®

v

1.10v 4

¥
o 2244 us

o3

4.5 mA 33k0 LIkQ 22 uH

Afler being closed for a long time, the switch opens at { ==0. Find i (1) for1>0.

ECE to00

1.5k ] b

Find Re and Ry 4o 3'|v¢_ above glet.

son: R, detersines it voltage on C-

-y = BV,
From plok, Vele=0 I=
Circurk model at Lt=0y C acks like open Circurt.
tetks.
sy L +
(E V‘ (o-.) =
Use  y-dirider Ve (6= ISV- Ra v
R.t LSkR
- _Ra 2
= 5 3R, (R ¢ VSRR
R +ieke ®  °F 2 =
Ry = 3k

Ry Actermines the Lime constant = RaC

Using the general Soln  For ¥ (£} we have:

Exwv\pk%

— QL otmmcmo* sowres

1.8kQ

2000
120 pH

Afler being open for 2 long lime, the swilch closes af t =0. Find vy(1) fort>0.

4R dependand sowree’s

For both circuils, the switches close at 1 =0 afler being open for a long fime.
2. Find ve(1) for 1> 0 for the circuil on the lefl.

b. Find vg and C’ valucs that make v for the circuit an the right equal v for
the circnit on the feft. Assume v (07)=0V.

ECE 1000
Soln: 1. coat. Vo (£>0) = + —t/RaC
+ L >0} = vq&-m)a-[v Cept) ~ Vg [t-r-o)]g
U n H3
av veCom) ov
W
iov
~+/RaC

ve (£>0) = love where €= 2nF

From +he plot, we have Vo (@2.4pag) = 110V

~22.4%u8 /RC
oy = 0V e

Selve Jor Ra:

A LoV o - 22.%% s /RaC
joV

Ra = ~ =22, 4% u8/2nf
—_

on dev
0V




BCE

BCE 1000

800

HW 5 soth  cont.

Sp 0%
5',
=0 Yy,
“EmA 33ka ko 23l
Find L) for t>0.
2oln:  We Use generat  soln:
1 1 /1.4
t, (+>0) = L,_(-E-’-o}.;.[il_(t,o-))_;_L(_E_M)«lg /Ry,
To Find {{e=0%), we start at k=D
£20": Tregt L as wire when chredit has
been  sitting For a long time, (so
di 2o = y=ieli =),
A +
Find 1,007) becquse i {of)= i_L(o-)_
Switeh is dlosed at =07
i ()
45 mA 3aka ks
All  the <urrent. will Flow thru the wire,
iL(o‘)= 4.5 mA
Since the energy Stored by the inductsr
Cannot  change shbantly, i.06Y) = i o).
ile*) = &5 mA
Hw 5  soly, cont. 2p 05
1L8kn

sol'n:

Find V() for t>o0.

Find i For +=0.
+=0": Switch i3 open,

3OV and

‘L= wire.

L8k net donnected.

Because L= wire, we hwe

6V alress

v =0V).
=00t (S0 lov sre + Vo

Thus, current 1Y Slows upward “hry
2002, This ducrent eguals 3t 03+ ¢ (07).
o lov

Y = 3(07) + i (07) = i)
50mA = %{ (07)

(o) = SomA = RS mA
L3

ECE 1000 Hw #5  solh cont.

Solns 2. cond. ™ 5

aa(f"“')} we again trest L as wire,
Swikeh open.

700

i (k) =04

Llke No power Source

g0 carrent = OA.
L»a)= 04
The Hime constant 13 L

L where

Ry 13 From
&

the Thevenin eguivalent of «circait (for £>9)

where L is  donnected.

%\.uuz. =Ry, %
Ry, = Lika
L = a8 _ zons
Rh . wiks

Plug guantities ints qeneral  solhn:

. —t/eons
L>0) = 04 +{tsma-0aT] e

. -t/20
or L &>0) = 4.5mA e ns i

o8
Ece 1600 i #5 soth cont e
soln: 3. cont. New Find ¥, (t=0™),
+=0%:  Swibel 9 closed:
L= carrent source at +=ot
oY = 1,007) stnee iy doesnt
i =RSmA ¢hange instantly,
L8k v EomA
ol
3ov (D
LY
=REmA

Use node veitage +o Sind v,.

Va - -
V2 o0V, va~iol + SomA = GA
[B:3 308 o2k

Vo Ao s A ):EOL'A-.‘P_V.-

LBk s2kn %A

18k o2kn
L8
?(A
T4 - 2V,
Leks a.zk.u.)'['ﬂk‘\l~ v
Vo (1+9) = 20V
Vo = 30V o BV
10

ova v ot w v, = 3V

v (o%) = ~7¥

%.5mA and BIKG not oneried,




BECE 1000 Hw #5  solh  esnk. Sp oS

s 3. cont., Now  Find v, (e ),
+ - oae Switeh is  c¢losed,
L= wire
\8km oy
A
+ .
02r2 g Vi) L ()
oV -
3, ()
lov
The voltage across MV Se¢ and 02k
B ov. YoV (kme) = =10V
Now fFind time consbamt L. Ry is For
Ry
circuit where L is connected.
18ka a
b
Uy =¥
b opes eire
i, =0 ss we treat DYy Sre as open circuit
we coutd use pode voltage method to
Find Vol ? but « Simpler gpproach s
4o ochserve -thet We have 2oV acrsss
1akst and O.2kR in Series,
. Sp o5
ECE 1000 Hw $5  sdn  eont.

sdn: 3, coxt, Our Lime comstant is % = loalh = L as.
Th 72042

Plug values into general solhn:

Y (£>0) = ~t/ LR,

Vi{tme)tfy, (ov) ~ vits=)] e

vilevo) = —t Sy a5

vy [~ ~lv T e

Vilt»o) = gy, Bve‘*/.knsl

ECe 1600 Hw #5  solh cont.

.
solh: 2. qond. Using a vsltage Aiuuu-, V= 20V o2kn =2V

oK+ LEkR

- V_n‘= o) open cire = Y+ v, © RY

Now short o, b terminals o Find lgg.
3k oy i‘;

This is +the sSame cireuit as dor de
Uslng the value of OV on the iop node,

we ¢can Find ) and iz

i, = Edd i = ik
1,8k St 82K

Summing  currerts, we have

iy —ig + Wi, =04

or = ise ™ hitla = MI:J loy
4 £ 52kR
4

R . e

Bke ek T Gake)
%
bae = 30V .
1.8k ST
Rﬂ\ = ‘Ll'h[isc = kv = sk &
Zov /1eks sov
Rip = L8k®- & = 3¢ka = 7202
5
ECE 1600 Bres
.
L SR
, l +
W e o

a. Find vo (&) for £>6 for circuit on left

b. Eisd vy and C values that make circait

on  right have Same Ve as ciredt an 228

Assume Vo (07) = OV.

Solnz @} yo(o%) = Vo(0~) wor #ince Ve cand
change Dnstantly
Now Find Ve (w0},

a0z C = open
switches dofed

m ‘ﬁib
kv (&) &

— +

%

Ve

Tf we Xam curremts at hode abore C,
we have ~ip -T2 =0A = 1,=0.
Thus, 93, Sr¢ = open.

Vg = Y — 07V

.
”




&5 o cont. sp 05
ECE 1000 Hw seln

Sofnt 4.0) cant, We use v-divider Formula ts fiad ¥,
= = Iy, 2ku
¥,o= Uv. 2kan ==
l2ka+ 2 k&
V = Ky. 20k = .1 .20V
. 32ka =
v,= Vv

Valtom)= 0¥~ 0.7V =3V
Now we Find Ry, C. First, we Ffind

Vi, = V acress dersminals where € conmeeted
but with ¢ removed

Bat  thiz 15 the sameasv, (v->w),
Vi = dav

Now short 4the 4ermirals where. € cnnected
and  Find ige-

ey

. T
2Kz Dby 4y,

From <urrent Summation at node
aboye ¢, ige = by 4 i, = 00iy, -
Because of 0.7V SR, we 07V at
center hode. We get i, From
current summatisn at this hode

ECE 1000 HWw 45 soln cont. ®p 05

solln: 4g)ept, Plug  values into general  solh.

Yel7) = Vo) s [l (o) -y, Crsamy et RAC
¢ 4

13y o L5 1
R ¢ =
e = 754q. 1SukE = 2.5 _nuy

Vliro)s qay i e-'k/uz.s,u.s ]

.b) treu; .
For  circuit an Fght, we haye ve (0*)=ch’)= oF G,

have. Ve (.;_.....) SVe and

To make +the

We alsg Rc' rson c,

Ve’ the same for the tuo

Srduits, we use and

TE— = 752 5uF = s nF
761,

aent
ECE 1000 Ry #5 soln
solh:  te.0) conk. = O7y= Wy ~53y
LIV =
L2ksn t2kne

1‘.2 = 0.7V
pA A
2k

ty = ~(l,+.) = 183v _ o7v
2k 2ke

Use = 1801y = 444 (ns.av - u.w)

ek 2k
R‘ﬂ\ = V-n‘ = U3y
tse too (ls.zv e
L2k Zk..u.)
R,ﬂ\ = 7.5

This woerked, but aq better approadh

is 4o uze q Thevenin eguiv of

oV, kg, and 2kh.
12krflakasrsag 0.7
'
Vi = .
lev. 2ka, LASN
Szka
= loy

. .
we have gz Y -07v_ qav

Rya 78D
ige = 1004y = 3V 0
75050
Ron= Wik o A3 omn sy
ise 4310 160
7800,
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