Rﬁmﬁ sTVi< 4,— firgk—ordev
RL K RC CAI’CW")'f

AT
= C
J‘(J‘J & ) = f],u«\ 59 (6) o
- / ’c7/

[M/.le/ lfl/«L"%‘
A o-g +he oﬁf-ﬂé\'}'dlf

U(0) =RV <~
U’C(O{’) = RV U~R<O.)='%@"°_

P
(%) = 20— Ug((f}"‘ \

o.000000 1

R




4. [h~ Cmvrevd' W\-Vb\hg)\’\ o c“@aq\«w R ZNo ;J‘- Hha
Vollge  aeaxs i ig ek changing mithe Bime.

].C“:) = C 3\: (S‘ckk\ L_,, g-l—-ec\*'ﬂ S'\—C\'\'-Q_

Ss ok S‘LCQJ»B tate 1= R
== =
. : v A
‘ l((“ﬂ‘ C’Rk(“‘k»l«:) shake) = Zens e Le(e) )

A cupaciber Dovefove an OF@V;CA'KC(AA.&— o Q!

2. A pini{e o monnt oﬂ Wﬂﬁ Coun be D'eON-IQ (b
¢ (»p(wh"b\f oven I e cowvent ‘(:LIWWJL\ e Cap xcibor
v Zeat -
3. [ Ca/f@él'v""“ Nearr ,l,{ssl'po%e ennqly 4 Lut or\l\;,.
<toyve L -
U ((O’) — GCLG\_)
4. il rs iwposside 4o chw?L B anllage acwsi « apacile!

by « finite  am ot in Tovr Gime

5. A‘(, t= o S —
= Vc(b—)

e e—




- < T U(67) ocC
o
t=0 Chﬁur‘al"“?, abm'scllur:]ivw],

@ 4=
VC(J’b):‘?\r UeCo ) = 12V
[ () = TU° e — W, (0") = NeRE
> £=2
U, (0) = TeAU™
(\eb) = Levs
~— ~
| N —
; | L)
T i U= b 4 (&)
= (£) = 2
IL(U)L?L L(¥) =t

\}L(:(:) - l : £
- I 1,_(-5)= L(O)* _‘_[: JVL(“:\ A€ , .Fa, {;>/b

1. [hove v ro V"H"‘ﬂo‘?— acmss  own indmibev iE e
Curvert threwh £ v et C\'\F\V\7Av\?}, ik~ £ivwe .
Ar hduthor i< hordore a short Giroat o de -



(2t =22 Congh -

——
bt = b

— Z-erv—
2. A Fnite & monnt o ey Gan be Stored (U
Indudkor  oven f the Uollage across $tha induchev
w et -
3 The ipfucker  Newer ,L'ssl',o/»-%e WQ%/LM{Z or\l\;,-

';’6'0)/6 l—b .
o‘t

i 1 60 = 1,.(s) *LL,IULUA dt . €306
o

O‘\" S WA

@Wt=0"
L) = Lo %) It
2

&w" )=167) \

R ;MPoSSiLlc o) c\m\\uy, + e Cwu/@v\% Hlavenyl

Ah iwjuc{’b/ éw) A ﬂl’n}‘&f aont i Eers ETAR /Q"‘f
S rYVINeS on mbinite Wllge acng S indndor

E—

@{,-, 0"
t=0"

'ldo’\L ;é;" =% 1,(67)




L= oo |
=L d @
\)’C(-ﬁ) T LG

Anr mnduckoV s Paedlore A chort cvant e de.

==
]
—_ N | —
sk Ovdof Carcui &

R + L RL, RC civiwls.
oR R = CS

ot _ :
L‘J—\X ‘\]m‘(:\/\rx(. 'RJAFO\!\Sc a’1 A OVOLDV’ circur E
[ - Jl'fckl\m'/%-
=0 R

| ‘ find () for €0
| Qo\b. L |
Ve ‘l% V,,'-L%{;

D for £L2 5 £=0 o
AN

—

. R |
Vi — o0 o )= -
’ (.L(OO

—




) for £>0 R
s = el
U*rD 3L
— x H’onc \—oﬁﬂwd A
- kL
st

R (g + L é; 1 =0 H=pe 450
(. L
D =Ae for O (57) A




E Xy Find (18 for BP0

o1
—~A lm H S0 -

oo -—-[— 8V (o (] | 2w

\ /] 70-12’

N for£<0  E=0

/'zu } g0~ "'\64
lL(o

<
lL(O) ——JO%éA [(0 :(( }

>0 Vo ) F S (o)

‘Re:’ i._(()ﬁ L eﬁ-
R

Yeqz (186//7) +50 = llo—n

2} fov EDO

Leq'}
7- _L___.q" = aD/A SeC
Rey

\)

_;l/’/_z

L4y Re forr D0
-56 006 t
l-L_H’\ = 0.36 € y, '(5)6



: =
A 1
” y E——C) TC
. t<0 £E-O
) for S
S E
f U.07)
‘./ j -
§.t07) = Vs
2) for t20 R
l ((Q T

KL
RUB A U0 )*szm Je =0 , >0

0—

R"‘wf LW -0







b)( Ca.' -
C(/\AM/{:L/ P |
l g (k) 5 () J‘—“{ 2

} —{—H;;F Sle

\r, )
Ve 4 U, (¢)

0 3F*C%U‘“) -0

d
& V )+ sV (L) =©
_'E/t'

V.= AL S
A e -e-)'b y, T" R C
Seam ‘0\6 C ('_]



£>0.



The step Ruoponie oA
RC X RL <ircwbs

—

~ (e V'%FW 4 ma'rcW'é ‘EU l-;('\L gU\AdMA G’FP(\.(’*HG"‘
/& [N Q/V“SJ- lfalﬁgc oY Q)U\.YVoné’ SQ\M((Q..

X [FRe Shr roponta o RL arcwts

R
Liwd 1) foc t>0

VY|
V$;‘\>E’° L
L L (67)=0

R
Fsr €20 AN |
V- @ .
% ('1.(5_):0

. y—
V= RO+ [ 2110 >0
non wa:)gnms J‘Md/ ww

\ 1ty = 140 i | o

[-”H) = Weturad Nespanse (e,\>
l.,&/’f) = 7@))’&24( yespovIsc. [Final Valug)

r—elié\lw’ /p/—l)

TR R
Vs = ?1'194.1.%2'&)
VS; ¢ K +LTO)




OR.  +o Fwd 1 (0

R
v sﬁg ‘L ((4)

03 if“)‘ VVR v

;) Naw Vs

) = lalH+

T T S

\
AR
$

— to Find A

M- =2 A

2




[ha Step response st RC f\'fcuf("f
o R

A"

.\—
' t=v VW < —
\/ - ‘ Vc(o) =0

pind Vell) for $20 .

—\.
v /-—’\MA/;);:\/LT)
_’l:;,ﬁ?-—f \ 7{¢/L:(>—\_~_(

Vs

— VsV (¥ —=
i Y | T
\!$ N ((H')-\-UC('U |
2 y.my x Vet
Ve _ c Ay e
R Ak
@ = Yonle) PVl £50
&
= he "4 Kk
to Find K F—moo —C10&
— R
= V$ — N
K \’_\_. L




CLnd A

Ew
A=

B3

Velo ) = 0O

/h-i.)

—
—

N T~

Ve(o?)

= O

A LT QA T-Ve

—
—

— Vs

1

+/
— (T

\US —-—‘V;e

£ 0

(. /L)

U (%7

—L:‘/‘.f \
<

\

N
C

| -

Vel

)
/

e

V4

L

4
54

%UCL




7.4 A General Solution for Step

and Natural Responses

General solution for natural and step
responses of RL and RC circuits »

x(t) = xp + [x(tp) — xple T, (7.59)

The importance of Eq. 7.59 becomes apparent if we write it out in words:

the unknown the final the mitial the final
variable as a = value of the +| value of the — value of the
function of time variable variable variable

In many cases, the time of switching—that is, f,—is zero.
When computing the step and natural responses of circuits, it may
help to follow these steps:

Calculating the natural or step response of

RL or RC circuits

. Identify the variable of interest for the circuit. For RC circuits, it is

most convenient to choose the capacitive voltage: for RL circuits,
it is best to choose the inductive current.

. Determine the initial value of the variable, which is its value at f;.

Note that if you choose capacitive voltage or inductive current as
your variable of interest, it is not necessary to distinguish between
t =ty and t = ;.2 This is because they both are continuous vari-
ables. If you choose another variable, you need to remember that
its initial value is defined at t = ;.

. Calculate the final value of the variable, which is its value as t — oo,
. Calculate the time constant for the circuit.

lo st

120V

X e

—[t—(time of switching)]

(7.60)
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