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The short created by <the switch
creates a voltage lop on *top
left with OV agross € and acrss
the 2ok resisbor.
Thus ve(o™) =0V = va (0%},
5 owelo*)= 0T
Note. The units for enerny are Joules.
+ v -
AP
240kQ
Calculate the energy stored on the capacitor ats=0t.
Selh:  Energy We = lz.cv;'(’!:-‘o*‘)
Since capacitor voltage cannot
¢hange instantly, Valo®) = v (07).
At +=0,, € acts Uke open cirauit
and  swikeh 8 closed.
4=0": + V2 -
l,zom_
so,mqa 120k
240Kk
ECE 1270 U ECE 1270 U
Spd6 TR Spos oFair
EX: +
0.05 uF t=0": Ve (o*) = va(0=) = OV since w
|1 can’t change instantly.
[R]
We medel ¢ as voltage source of
}ZOKQ ov. Thus) it acts like a wire.
> ov .
=0 ar— acts Uke wive
__>1 20K2 .
sopa () 120k03 SouA oKL
+ Vo'
WA

+ () —

240kQ

Write a numerical expression for v(f) for 1> 0.

Soln: We wse general form of solution for
RC  drcuitd,

~t/R

vi{t»o) = v(Jc»»)a{v(o“')—v(t-no)]e, R

we Find v(ot), v(trw), and Ry

we start at £=0 o Fiad volbage
on © at b=ot

+=0": C adks Uke open dirduit.
Swikeh Us closed.

Switeh creates a short dircuit,
and va (07} = OV

24Ok

This is a <urrent-divider &reuit
with 20kst + 240k = 260Kk& on
one side and 120k on Hie
other side.

The current thra the 240 k= is

i) = S0MA - ok
20Kk D+ 240K+ 120k 52

io*) = SOpA-_120KR
380k JL

v(p¥) From Ohm's Law i8

v(ot) = BOpA . 120kSL - 2HOKD
' 380k
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v{o*) = 6V 12
17

too:  Switeh 8 opens C = open dirdutt.

+ Ve -~
20kSL

SOMA ) 120K 5,
A W(heo)~
vt
2RO,

No current gon Flow thru the
240 K52 fesistor.

o v(Ere) = oV

‘Rt We look from the terminals
where O s connected, and we
tuern off -the current sourde.

R-rh

Zoks,

o

120k 2.

2loka

R = 2ok 120k 240k = 380kJ

&= 1270 R

The -ime constant is Ry C:
= 3BOKSL- 0.054F = 19 mg
Pukting resulis toqether:

—t/iams
v(t»0)= OV + (ev- 2 -ov)e.
L]

or
~+t/ms —t/19ms
vit»eY = V-2 e = asve
[}
EE 1270 N
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Lg |®
Ry
VA

t=0

X R
Vg

a) Writean expression for ipf{t =0%)
‘Write an expression for iy (£> 0) in terms of Ry, Ro.R3,vg, and 1.

Solne @) L (0%) = L (07)

At E=0", L aets (ke wire.
Switeh 15 open ak +=0"

& There is ne  power
puted) source w the R, R

R (.MP, and V3 s

i Aisconnected.

&1 007) = oA

3 Thas, ,(0%) = i 67)=04

Ra2
L—é—

b}  For i (+?0), we use the general
Sform of solh hr RL problems:

’ ~t /iRy,

&) e L) +[L,_(o*) - LLG:M)]e

£=0%: We model L as L-sre with
value L 6%) = 1,007 = DA

Swikeh s cloged.

d
R
Vs
TR
T

Since the guantity we are

Looking for I3 iy (ot), we do
not have o sofve the cireuit,
but s s the cireuit we

would uge.

t ez L adts like wire
Switeh is cloged
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Then we use a voliage Aivider
* formula
v, & &
= L) v, = ~¥73 R,
Re I+ R /R
| MYy W— | 9} + Ra
1+8,/Ra
<>
K3<> vy = =~ Vg R .
Vs R+ R (148 /R2)
&
ot We divide v, by R, 4o $ind
i o)
We can calenlate i a3
L (b)) = —

liop = —¥4
R MR+ R3

Then we can use & current

Aivider to Find L, (£9e0):

LL(-&-»-:)-: ZM. Rz

Rt R2
i Ere) = Vs . Ra
RlR,+Rs Rtk

Ansther way ‘o calewlate iy4
W b wite RUR: 1 oa

R, *

L S ———
R+ Rt Ry/R2)

This answer s esu‘wale.n-k 4o
our previous answer

‘We darn off dhe vy sourte and

lack “in  from dhe derminals where
L. is connected. Swikeh is closed.

R’ Ry = Rit RelRy

Aifferest way:
R “ Ry = Ry
1+ Ry,
R2
ECE1270 ) T o ECE 1270 u
Spos : = : Sp06 S

EX:

N
Ny

7son2 1500
Ry

a)  Calculate the value of Ry, that would absorb maxinum power.
b)  Calculate that value of maximum power Ry, could ebsorb.

Sol'n: @) R = Ry, for max power transfer
we find Ry, by loking into the
terminals where Ry is  connected
Cout  withewt R.Y with the +wo
independent sources 4urned off.

Ryp, = TS0 + 1600
Joo.n. +150.0

= tka
TEpn 5n, R

.
Reth

5)

max pir = (VT

5
—
L4

2

Rk
We Sind vy, as  the open circdd

voltage aeross the <terminals where
Ry is connecked.

We Find Vg by vsing saperposition.

case T: B0V on, '80mA off

3oV

loosy

\Sb-ﬂ_?

¥ Yy —

" Since no current Flows, there
i5 ho v-drop acress the R's.
Vg = =36V (v ane]

Nete: Siae we wifk spuare g,

the polacity we choose for

measuring ve doesnlt
matter




ErE 1270 ' ) u

ECE 1270 I

. o . )
Sp 06 - o Sp 06 b
Ex:

case Tz 3oV off, 180 mA on

3+ -
Vg

Mo eurrent Flows n the
7500 andA IS0, Thas, dhere
is Ao y-drep acess these R'3.

The v-drop acress the looq is
egual ‘o Vgo.

Vapg = 180mA: wOn= BV
We mum resales b0 Find Vg
Vo = Yemi ¥ Vona

Vi = T30V 18y = — Ry

z
ax pwr = (Vo) = & = 3bmw
PP TR -

Rk

tk

ECE 1270 K 2
Sn 06 ke

—on

% m S
N —

i

Rz
L AN—————4

+ Vg =

(D

Using superposition, derive an expression for i) that containg no circuit
quantities other than is, vs, Ry, R2, and g, where e > 0.

Solns We +turn on one source at a time.
(Never turn odf dependent source.)
case T: vg on, ig off

oV R Y

The dependent sourte is eguivalert
+o Reﬂu =YV = Vyu = Y.

bt Vxy o

or L = Ty Ryl
. Rat Wt
Ra/  + Ry
Rett/ol

or ip= Ly Ro/¥
Re /ot + R\(Ro* 1)

or Lz = v _Ra

S N
Ra+ R Rax 1)
We sum iy and by b qet =

Y= by * b

or Ly = — V& iy Ra o
R+ R‘“':Z R+ R, (Ra+1)

Nebe: When a current sourte is off it
becomes an open cireuit.
When a voltige sowrce is ofF &
becomes a wire.




