3 79 — 2NWn NUTIN? X121
0229V 92391 DINVN  DIVIVO DIV :3 P9

D90 093N

3095 319IN2
=i =l,=..=I
V=V, +V,+..+V,
| 10N
o—*—
* i=i, =i,
V +§R : > Vv MIv-v,-v, =0 = v=Vv +V,
T_
: DINDD DT Y
DIPY TNN THY MV DIINHNN DITNIN MY NN PONND N8N
:199,1 ©31 0™V NN 919» D9pwn TN Y
V V,+V, V, V, V, V
ONPNPRN TN —» R=—=-1—2="14 214 2_R 4R,
[ [ i [ i,
WNN Mp 1Y R=R +R, +.. (DTN 2NN 0IHON M . R=R + R, :v )5 0X NN

o2

~Rlt)=R({t)+R,(t)+

:DMTINNN DO NN DY DY 30 NNY NNIPYN MITINNN MDD 19INIV 1IN DID)

MNPY MTNINN AWM PN, V(i) 17918 DN ¥ DMINDD DN DTN DN
NN 72NY 13 199) MDOPRN P>TY * -2 MIMONRN MXNWHN .V, (i,) -1 V,(i;) 09N »w oonmw mn
L DI

\

R7FRy

v, = f,i) , v, = f,(0,) ox oo owa

> | Vi = fl(i)+ fz(i) N

N0TIN? NU21P911 — RN Y012 1R



3 79 — 2NWn NUTIN? X121

(NN MNPN
V, =V, +V, :MPPYn nn»pnn

G V12 V=2V, | 99509 1m0
Oy, n

MMNPN SY INYID 190N NN NIY
.02 NN

y : D MNPN
27V DI MNP NIY

|2 .y =1, DN PO NTAND ,YPIVI NPNIN
.MV O MNPNR DMINND KD DD 19IND IO

7292 D NPNRY NPY INK VINYNY NV 12NN DI NPN

=

t
v, () =v, (0)+ Ci-[ik (t)dt’ . k-1 92PN Yy 2 NP
k 0
1 1) ¢
V() =Zv, =2V, 0)+ %C_kllk (t")dt’ = v(0)+ (%a) !Ik (t')at’ PN

£ 7O Yan

N0TIN? NU21P911 — RN Y012 1R



3 79 — 2NWn NUTIN? X121

: YYD
: DYINDY DYDYV Y

Vv Lg & |V

£ 7O Y2

: DNYY QOY-DINN PPN 7Y DINMN DOINDD XY DYDY NIpnn Ny

D12 NYNN QOYN DY NN XIN NNNN D N

g . 199

|_ _ _ g .y d .:g g
1 V=2V =20 )= 220 0)=200)

L, o)=Y 0,0)

' NN HIAPY »TO2 DILWN NN IIND W MDD
> | D901 93 71T 1PN qown

1999291 092N

=i +i,+... )I

V=V, =V, = + % 999539182

V — -_— L ]
(OXTN
\ (DD P2 VPN OPPNN NNND

2 1 =2,
1+2

Vi V
i, =GV, =—*=— : DMINDY YT

Rk Rk

> |
: ]Db
{9 IOIND N
3-3

N0TIN? NU21P911 — RN Y012 1R



3 79 — 2NWn NUTIN? X121

: OV IMMIPN

I =i, +i,

:DNN MNP
:992PNA NNN MMNPN NIY

i
T NN ,OYPIVA NPNIAN
.V, =V, DN P M
D>12NN XY 95 19IN MDD
.227pn1a NN MMPN

: 03P
. dv,
i, =C, —% :IUPN DYPNN DYIPa
dt

=i =XC di =XC dl dv ZC :92PN OPNN D )
=Zi, =XC, = . 292 N DDA 1IN WY

:DPPNN NPYN YaPN NIy 1Y

DINDY K9 a2

d dx d
-3 -p Ry

»\/ .DNYVNN DY NN m:vn YN 1Y NIPNA D) MDD

: D0

t
i, =i, (0)+ ijvk (t')at’ - IVUPN DYPNN DY

i=3i, =Zi (0)+= Li-t[ [t At =z ( )+j'vk(t’)jt[§$] £ 199

: DYPY NPYN DPO0NY TON yan

N0TIN? NU21P911 — RN Y012 1R



3 79 — 2NWn NUTIN? X121

l}lF

2Hé 1H
o

=2}AF

TOONITIN NTYT

: N2N DHNN NN VLY : NONT

SN
NIV DIPYUN YaAPN NX KN 1NN
D>12INN DXIAPNY NN .2HyNa DOYIAPN
1 11 1 7
—==+=—+==— 70

C 1 2 4 4

4

C= 7 UF  :5%wn Hapn IR N

NV IPYN ODN NN KNI, NYD
DY2INN DXDYON DIvNIAY DIDOON

1 11 3
—=—+-== :272p;a
L 2 1 2

L= % H :xn 5pwn 5500 1o

: DTN MW NTTN NN DX LYY NIY)

:DMON

ARALS!

(PPORTR NIV NNINA) ISP XD DTN 2PN 7YY DNN AWND : NTPTN NOIWAD DOIVAN DYANN NV DI
ND DI 199 PR NN DTPTN DY0W DTN TUNRD .03 POY DN XD ImD5,100 Q2 TN NN NINPN NN 1O
:150 2 5Y DIPY TN 1NNV 1V DXTN NV HY D)7 NN HAPI TN .NDTYT DYDY D

50N

>0

—f—

—AMA—
100N

50n
et

i<0

150N

N0TIN? NU21P911 — RN Y012 1R

50N

-

2/2H

150N

| I : NI VLY DIVNN 19D
9'1.|F



3 79 — 7NwWn NoTIN? XR1an
1N28IND-99Y0N NIPY

V9N Y DD DIDOY MY NN TN DIIWAN DINIY 190N NYAVN , PIIRIIN MY 12 2INDD WP W TUNRD
.DXPNNN DNN MNPN) DINPN NN MNPN IRY IWURD TIND

: NONT

Il Rl RZ

YPIN 299) DHYNNND MPY NINID 1NN
:DOPNNAY (NP

V:(lz_I)R1+I2R2

|}
l, = v +1 R, =1, +1,
R,+R, R;+R,

:TPYN-INON PNIPY 299 IN)
NNNN NPH NYOWN DX N2 NDNN

Ri R :92P3) DI PN NN PIN 199
Wi : oV
L ° R+*R

.07 NPR NYOWN NN JN2) NYD
:92P) NNNN NPH NN I8P 129

Rl R |”:|.;.i:|.L
WW—T— WA N *7 1,1 R R+R
L R R

MOVOVN SNYIA NRNIN NN IR NPV 1210
29 RD PNIIN-INDN NIPY DIPADN N1Y : 2D DIV

: R, 110 5y paonn Sy Sund mam

2
\Y
P, = [—) R, :93p3 nnnn Mpn nyawn Sv NURIN Dynnn

R, +R,
R 2
P=PF—1— R, :93P) DTN NPN NYOWN SV MW 2NN
R, +R,
Vv R Y
P+P %P = +1 R, ) DN
R+R, R+R
.DYPADNA XY TN DXNNN) DTN T MXHNN-19I00 IPY W92
o0 . TPYID-1MDN PNIPYY 12071
v 9 MMM NIIWHNIY NP
31 g LDDANDY NI NSOV NmYTA
i
Wl'3;3 9 jeRal )l
—\\W 00
3-6

N0TIN? NU21P911 — RN Y012 1R



3 79 — 7NwWn NoTIN? XR1an

DN MNPN NN DXPINN ,NNNN MNPN NY2 DAY 37D
WD MINDD DI-NNN WP HIP) DMV Y 0N, V, nyawn NN omyn oy V ; nyawn NN DINSIN

DINDYD NIN D) NPINDD NMIANN NN NINDD NN NANN U 1ov

NANNN MNNN NN NYYNY 1PN TN 190N PIPY : DI .NNNND MNP NP 0NN MMNPN 22D 5D
.DMIVUN MMNMPRNN NRIIND OPINIIN

N2NNN NYAIX DI HY DTIV-I9D NN NOYHDOIN NANNN

: DIYN VIVIAL N INYY MIADN MVLIVW ONY PN 1T NTIPI

: 0N PONN
I i:fléez Il:l'Gfrlezl'Rjsz
L |1
Ry : NN PINN

Thevenin sTheorem - 5209X MHNY 913y 12325 VaVN

DY NV Vi IONITN PN DY OV NN MNPNI DIINDD DOVININ DY NYI PNND 1N N0 DMIY NIY
AP 0N Vo paomn N R - 0nORD 5y pnan nnn X0V awno R

R, N NXI¥nD »75 .0myn S¥ OPTNN DY NNNN DX YN 2HyNNn Omyn NN PR Vo DN XIS »T ,9m05
:TTINNN DY NNNN NPHNI NYIN DX PN R DX DM 10T 12w DI IND 2WN) ,0NIVN NN INPI

open curcuit

R,
e [ Yr :Voc/
i s Y
TN &Y RL g on

AN

YNPN YN P3N NPV short circuit

NI DX DOINDD OWP DI XIN MNPN NYIWN DIDD : 110N
DIVNINN NN NXINND INOYY YID MINPD §7) NI MY WP IR
IUN TN NPN Y NP OHTIN NIPNRN NN INND 1N THN 120 IOV
DI WP NN DAPNN 1MIY

AV

Tg iRy

N0TIN? NU21P911 — RN Y012 1R




3 79 — 7NwWn NoTIN? XR1an

1211 N
VW VWA
&M
Ay 3By

42

40

7 70 _
2 12 12

 NINT
: NI DYIN N
POINPNPN NWI R¥HD NN DIynn Ny

.3Q ™n My, pian cad

(PN
(PINN NNN NN RN 1NN
V; =V, =42: 6 -35=14-35=-21,
f 6+12
NN PONN 7Y
8PN DIV NN NYNI NYD
121, + 61, =42  H5nnpwn nnn

-6l,=-35 = IZ:% 9107 NN

22PN MHNOYN NRNYNL DX

42— 6-35
| = 6 _ 1
! 12 12
63 21
—— =——  NNINI DI MY NNIVP PIN1aD
12 4
s MTINNN DX DN NOIY
-21
_—-—m, — = m
R
4

;NI (32 HY DNV TN NIY) PIAN 29D NPYN 2HVNN 19N

DINPN UKD NYIN TIND DIXITY MTINNN NNRINND 7Y RT NN NISND N NIVIVI DX MNYI N1Y : NIV

6Q[12Q = 4Q

N0TIN? NU21P911 — RN Y012 1R

122 NOY NNNTL 0NN MNP DN 0PN NNND MNPN DI NN



3 79 — 2NWn NUTIN? X121

Norton stheorem - 5209 MNWI 92y PV VYN

O NPN DY HIIAPN NN NYIN NN PNNY 1N, MMNPNR) OMIRDD DIXVININ HY NYIL YXIAD DNIY NIY
NNNS AXPN 0 P2 OMN NN Gy -1 VINORN DY IPN 0N NN | YWwND G, Mo | HONN
PN

NNIPN
RL RL _|
S I SN S

NPN DIYN NOM PV

VINONN NN P Gy NN NINNY YT 19T DI NN AWNN VINONN NN ISP | DN NI »TD M5

122N NWIN DX PNNY DN IR .02 DN YD MDDNN NN XONN PPTN DY NNNN NN XN 590NN
.MD%1N DY ONN NPN DV 22PN

:INTIPN RVTI INI

_A

N -4 Lo 9, g — V. =-21, :v 0P NN

-21 4 4,
: NN (DMYN 9912) NI 29D NPYN DI 199

-21/4A
PAY 1/30
S 90D 797 09 IR MW NAN NP>Ta
-21
I :7:—3A :1)2n2
| —__ZI'.L.E—_E'.L.E—_B ;0N
4 1,13 473 i
3 4 12

\
oy | = R 2712 O NPR OY NANNZ 1M RONMO T 0y V NN PN 5 ,07P 1KY 293 : 1IPON

Aapn Nn2 RN

:DINIY NY ©Y2r94

NNNY DTN P2 IWPN DY DY)
DIANDD WP ION ONOHY

PIOINY ,NIN 2IVNA DVND NN

S TYNNA NI DY NNN-01N

E+ V()

N0TIN? NU21P911 — RN Y012 1R



3 79 — 7NwWn NoTIN? XR1an

NIN MONNIN AR Y829 17, Vg << E My 9m5s (B) nyiap nnn nipy 2020 (V) 01)0P NNN M»Y 2y
R: :(DMOP MMND PP KIPIY)
=

VW

Fom

Vg E+V =iR, +V (2)

k

23902 RN NN KV 21N 200 (2) NN, 0INONN DY MIRDD KON IWPN NN (1) IRNYN TR

P77 21PPN PIAIND MIN T2 TN PINDT PIINT YINDD NI PIND NN 27P) DNVP MMND : NI NIPOYD
MY

: PN MAOW NN NN NYO

Vg =0:9m95 ,nnn m»y PRY DN - NTIAYN NTIPI NN X IOV

E=1,Rs +V, = I, , V,

AN

;TN NTIPIAPINDD RN VINONRN DY DTN NNHNN NX MNXNYHN ONY TINN DINONND

NID 9N INON WD I LT =

M yan Vg =0 may 2 nxnwnn
S

.0 P2 NN NP XN (1)+(2) Sw ynan 195

DIRDD KON PIAIND 2IPPY 1PN TYNNA N2 WHRNWI OV NTIAYD NTIPI IR

«— VINONM POIN

DMVP MMNY POIND PP

p\/

NN NPV \ NYaVN NN NAVNI NP NYD 1225V
NNNA DNOP DN DN Vg Mpnn nnna omvp om»y

:11 03N ,LININRN DY DI ONHVP DMWYV, DIND) ,VINON SV

:NaN O PN AN PNV, +V, (), 1+ 1) nmayn nTpy oxa man

o +i, = g(Vo + Vl)z g(vo)+ \4 agS/)KV =V,)

MOMV PP Y
lo =09(V,) : ¥ o

: d d 1

Ry MINDYD T35 NHYW LINONN NN 2P NYD

N0TIN? NU21P911 — RN Y012 1R



3 P19 — ?NwWN NoTIN? {121
MNSNY Vo NTayn DTIPY 22 119 VPN PI8Y 1N

:V1, 11 INONNY 939010 NN 1IN, NINRNNIY THA VININD NN PYNI - 1) DY

Rs
R VWA

R R +R
R + R + Vlr

R=1/G

I NN 91 R-wab oowwh v

- lo, Vo NM2ayn nMpaa P IR 9PN PPNV PN W
TIAYN NTIPI DX NNY PON YOPD MND PIND

V,(E) , 1,(E) nmay nmpy oxsim 1292 E My 051me - X : D109

_ 99—
}é = a_V|(V =V,) :NPUN NN DAVAD 3

V1, 11 DN DONR¥INMDY R 702 XY KON VINYNND NN D¥ONND )
V() =V, + V(1) , It) =1, +1,(t) - 5590 paman nbaph i X MXNIN NN M0N0 - T

- NONT
)M
E=100volt , v,(t)=sin(2xt)volt

R, =1Q

DININN PIAN DI NI

N V
100 i(v)= 10({1— g 100 ): g(v)
/

100 FV
v(D),i(t) =?:o8
:PIN9
: DOPNN YIN VI D92 509NN Ny - N
1) i(t)=g(v()
(2 E+Ve(t)=i(t) Ro+V(t)
3-11

N0TIN? NU21P911 — RN Y012 1R



3 79 — 7NwWn NoTIN? XR1an

:NTIAYN NTIPI NNONN
Vo =0 0nmmn N, ImND

A Vo
m 1, =100(1—e 100) =  100-V, =100[1—e 100)

(2) 100=1,-1+V, U
Vo
Vv, =100e 1%

1923 OYTTIN MNWN [N DX 7Y INNWNN NN 1IN

V, =56.7volt
\

I, =43.3A

{0 DN NI8NY YT (1) NNNWNA YAPNNY Vo NN NN NI TWND

%9593 M MIPHI NE»PIR N AN V(t)<< E - 0 9mv , 1pnn nnna DHop 0M»wa an - 1
{V(t)[<1<<100=E :o»mn
V,+Vi(t) 1.+ 1,() £ 91N 7PN Y9N NN
dg(v)
ov

|o+ I1 = g(V0+V1)z g(Vo)+V1'

Y Vo
ag_(v) =e 0 = ) vy, =€ 10 =0.5672=G v nonT
ov ov °
Vo Nasn
i,{t)=v,(t) G £ 199
2YOP MIND NNNNN 2IYN - )
1 1n
v, =v, -—C C=063BI(1) <
Rt \ V(1) g'UG:’I.?"?):"J
G masn
: Vg rd
i, = = 0.3619V, (t)
+ -
R G
S TPOON INRNINN DD - T
v(t) =V, +V,(t)=56.7 + 0.6381-sin(2xt)

)=1,+1,(t)=43.3+0.3619-sin(2nt)

3-12
N0TIN? NU21P911 — RN Y012 1R



3 79 — 2NWn NUTIN? X121

: P90 DYDY NINHNT

:1 NOOYT

.2 TN YY DI AN YN

100 :)IN9
ANV :TPNTIN-IMNDN PNIPYL WNINW)
NN 2YNN DN NPNR DX PN ,N2NN
o
12N 2N : DI NPN NN
—AVWWA——\VW— 1
. 50 14 50 10 500
+ 5 “T5i104 1 1 . 140 24 260"
EO0V T =— n —+— 5+—
/4 10 14 24
NPYNTHIN DN PYNN
DTN NYAIND
10N ;NN NP NP 7Y DNN NPHN NMIN NN AWND NIAYI NYD
AN
120 2N > i _3. 12 _54,
A= =
20 12+(2+10[50) 26
A 50 34 12N \
EN 10n DN PONN
: DY2DN NN NOHYIN MANNM
| =i, +i,=4,
2 NOYT
I MNVDI0 n ¥V 9NN NP
;R =3kQ ay \% N YD
vi Kn ol A0Kn | g RL
v
Qe
3-13

N0TIN? NU21P911 — RN Y012 1R



3 79 — 7NwWn NoTIN? XR1an

N0TIN? NU21P911 — RN Y012 1R

PN

V
d=—— v DN Daynn Y OHNDYN PPN
kQ

: 99NN DY NN NNN NN NIRNNN INNWNIN

V, = (- 501 )- 40k|3k = —(150) 11 1:—(l 50)-M
1.1 43
40 3
;92PN | NN )
_V50 40-3
V, 2k 43 _ 12050 3000
v Y, T 243 43

3-14

3000

%9V NN NNN NN IND ¥ ,IMIDD



