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Figure shows a rectangular wire loop of total resistance R of dimensions H and L placed inside a non-
uniform time varying magnetic field given by B = Ay xsin(wt) k , where A, and w are positive constants.

a) What is the direction of EMF (clockwise or counterclockwise) induces in the wire for0 < w t < /2.
Justify your answer. [2Pts]

b) What is the magnitude of the EMF as a function of H and L (and other parameters) for all times? [4Pts]

c) What is the magnitude of the induced current as a function of H and L (and other parameters) for all
times? [2Pts]

d) How much power is dissipated in the wire? [2Pts]

e) Who or what is proving the dissipated power? {Shall I ask this question ?}
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Figure shows a metallic wire loop in the shape of an equilateral triangle (all sides are equal
having the length a centimeter) immersed in a magnetic field B. The magnetic field (B) is
uniform in space, pointing into the page, but
changes with time according to t e™* (T).
Considering the time interval 0 < t < 1 second,
answer the following questions.

a) Derive an expression for the magnitude of
the induced current in terms of @ and 7, assuming
each side of the triangle has a resistance R (Q2).
What is the direction of the induced current
(clockwise or counter clockwise)? [6 Pts]

PRI ®

b) Obtain an expression for the total power
dissipated in the metallic loop. Show all your
work. (Try to simplify your answer as much as
possible). [2Pts]

) Suppose that each side of the triangle is doubled in length, while the loop is still entirely
immersed in the magnetic field. As compared to the part (a), does the induced current increase or

decrease and by how much? Show all your work. ]2Pts] e

-t N
Blt) = te e o<t ] B 5 \‘r\((cucn‘nj) 40 Tid
mwrl b (W 4o thal Bid epposes A PR

1] =g e

t=1

_J2a?
t A ===
€\>B = SS 1:?:\:0\/4 o\&D = —ke A f A
Pp, = ~\:c—L\B£Q

U =thwe |- fer Bty 200




UJ{(\(_ 6'- \Cc, 1 ‘ ‘

Golvieq Wk findd Vandk T for oy cloment

V2
4FV\/\/‘——@T—UQ7
U\ — ==

Ot - colleckion of cledkical eloments )\ob c\r\o\ﬁcﬁ pove
onv{(ﬁ\('> ?0\\/\’\ ¥°( (MNU“[
does \afo \)(ote%u‘f\j

Cotenk 0 Oy
T'=-2A

Ve b () andh (5)
T=2A
s

ot dnows  meverenl of () C)ijca

T=-hA T_‘: 5A qurldn 4l
l —_ T TV AN AN
’\Jo\’tﬁgc i ek
N . =0 =
A A\"V[;VY""DJC \c é: g:q;\ -\6(;

57 feen B
V== [v] {4 C wows A B
R we_ will \oqg 5 oef m(@j




%

C/\'\m‘ﬁ{ng go\q(\‘g

A A
oo =
B B

A ?o\qdb) P P ﬁlﬁr\

T--24

O -

(onkn Von f«or Vowes™

?:1\/ “J\"%a()akA ot Vo (\) N

i‘? C\WU\J( A‘S‘u'pa\ce Vowu )PO"'U v (,‘_)
W demnl L,Q‘y\yh'cs pOULs | powd s (_»)

T=2A

0\(’7‘:\‘?0\60\ ?ouf(( >0
QQQQ\\‘CA Powd < O

W geriMuic mrat enlgs (+) twmibel oS C\Ommf)
tab gowes mast Ve diseapald  ov  (+)




LS ?ot.\‘\-‘\m_ et leaves  the (ﬁ }um.'oal) thal
Qo 1o a,\»w\feo\ oc ()

= +10 fw)
D j;\/ \ﬂ = ].\O :%
E W\ 5

Qace G‘) el \aves (Jf c\emm* 50 FDWCF PR

huw\\(l\) o s ncjo\\mc

LT=—%2A
VvV ooef __ T
Gr\dq)mo\m{ \fol{aﬂa 4oul (e = T

\ ideal i gives  Us ganed
- U"\*“j( wo malle hou v-ony
1
demente wel add o how

ruah eal we  dao o i)

w(\.,}an‘\

A

5 "
. A({)U\AU\-} Uouﬂgc Puite : Y V=M\s Ne
i ~I d (:) —

\/o\kﬂgc @n aghky (
- Vo\kage conolled
O\CVCAA o~ e el 5\/0\[:056 e

Lovagw NS oe o€

\[o\Lajc_ A\jen e A gof\‘l\of\‘
\J cLe 15
(\_/ B
(a(ta} —con &Vo\\eg\

\Jo\’digﬁ Loule

t+




Eo 20 V fame 05 T =24

9 21N i J

2A 2A Iy =2A
v UI =) =&V @i JU=\2
g4
2A :
(wiren COrﬁ‘(ol\zé\ \Jo\\wﬁe Lou(ce

VoS (- 4) 20V

\P\= TV= 2,24 = 0o W
e (+) el leaves (+) {U\v\\'(\a\) fowss 15 (-) and ﬁu??Léo\
o eakss () Po = A% [10]

=
Vous in 1] 20V

\Pl= TV= 2x20 = »O
L’\’)I enlis (*\-) {:U\rm’r\a‘ )’70 ‘?OWU \27 ({—) Qﬂ& A\%%qud

+ _ S P\ = 1‘0 £L)_]
Ports v (2T U=\
\P\=TV = 2«2 =21 [u]
VQW({ N <i> \I:%\)
IP\= 20 =W ANy




Week &: lec 9 ‘ ‘

(witent Souices

Tndepadent  (went 4oucce ép

T Rovides  conglant

\

Dq)m&ml' (u((en (= 4ouf€< @

Lo Volbage -~ contrelled
(Wt goulea = [’} Vs

lo i@l — confelled Tl ﬁ A

onant  soufw

Nedes | Banches Nedes

nede - o) \)o\‘(\\ aa et w\r\lf( 7 of Q\ON\U\B (omMe %SQM\U

(\) (l)

[

Banch: & patt of a clait dhad ortaing an <lemeny.

Loo? 5 QA (\O‘zeo\ Pq*‘h A 0300\ akad) A,oW\QthC and end \J\\Q

e  4ame V\aca withoud \h‘ﬁi\(n\o] a node mo< thorn enw




Liccho§§ (wicen) Jaw

aloebtaic  4um of tre wiend of cadh nede & O.
for cach nede i ckt | Cufen enkf\‘/‘ﬁ = cafe] \cqv\'(:j

L " senlC C Values w,l/\ a\ﬁgb(a(c 415N

+ Dcguakions b pne oY e 15 Rxlq
0 O (3) iR '
9 ‘2\« Nede 1: 5= +tLg
* Nede 2- 24500, = (3

(1) (1) (1) L a
Nedee 2: ¢ = 5003 vy
Wede L: Uty = L5
AW\;\J\‘«\A kel b a C\aﬁccﬁ Huc Sace
0 o Jucface = Ly 4Ly = L3a Ly

74 (2) DB) Vx,\(p\e_

Q)
? Ocqm_i)e V- .‘_z\ =3 ‘Liy +'>/|
% i“ ?\.\ L = Lo 4y,

() () ()

l[\'( d’\\\ofs Uol ';QSC J_qw

algdbraic zqum of voltages a\ef\s lecp 15 2¢O,
{ookabial Deop [Deciease : A B A

Polabal Rise /Im(eqt.( - B A T %]

A% (VN 8@ q(ov\r\o\ \Oo‘) " E

potnkal incease = Vo\m\ﬂ'cl decense




T ] 1 LO@E\

-\_
N Us _ D_UL\ \IQ_*—\I\?, '\'Ug '\-\Js = U\+V].\*\‘ vL

+ }heg2
\ S
q-— \)(,+\To,=\f? “ch

o0k yalues  whae \’htﬂ ae  with Yhere a\gebaic 4ign.




Weew 6- lec

\)nsr—2
V;,:. T U“& ‘Q‘%
- 9-2-3
Vpe= 4V

I
\J‘p P\ Vi
") _ V2
T *T.
Ras_V>
0 -TR - VP
?\*RZ"P3
V, =1TP, - Vs Ba
?\“‘221-‘27,
U°>= I\Q} = Ve?B
?\"22 +23

\fo\hasc Piude e

leop 1
PL=PD
12~ 5-2-Vaf
Vag = AV
Loog2
Pr = D
0= 5 -2 +Nad
Vad= —2V

Nokte hat ?o\‘(\\‘ ¢ and
£ ae e same node

e khfj have. o elemeants
belween bhom.

Pr -Pp

Vo = Vir Vo 4 Ua

Vo= TR + TR, +T R,
Vo= T (R +R2 +B5)

T = N Gob cutcent,
1 an 'V\'(\O»
R +R, HZB U Vo, Us
Rv
V\L = \s. n
[ ¥
)3
N

4oulee olbage




-~

Cwanl Divdd (kb
Q

R ) (E=c)

T = I\-( Ta th

L 4, \
I’?" U(? *\pT ’\'E)
-
‘lp\ \[ Ié ?. ' L £
I\: Is \ e
B ps
I’J: I’) ‘“21
NN S I
AT
I} ~ tﬁ \lﬁa
I R
. 2 XY

Open (Lb (ondition
A,OMQ\N(\:;) Wit nfinte  @avtance |<’-’t¥\'(‘3 P —

has \fo\Laﬂc acfers 4 bul no (uiend §lovs a‘hfoush

S \sz,';Uo‘;m =\I“0l = I.E\ =I5\?\=V

Vi, = Vogm




2

-

Lhoct (b (ondilion

hos 200 @Aaskance
these & a cwien) Wotiﬁ\n a shotl ] but no Uo\k«5< fcloss

a b
Y ’_ I‘ -0 IQ. -‘15
LLz )
| Vb = Ve = Varst =T, O |
A ¢
4\\0(!;

Nodal| Ana\nﬁ\‘s
Vorable  we 2\ 15 Vo\l:qga ¢l nedes
The \aw  {hal gon apply 15 WCL
\s\ Q_D_T\ V')_ Ld’ H be # Og Ylodeﬁ

b Wu be # of volbage
4ouiteg

Eo of (I needed
S Ne e A2

/‘:

2 uak-
Vl:lrlv/ nce:qéd {‘0
eolvc Ckb

(o4 \fu n

(on4\ain  condilion {5 Yo} \, vl a\wajg oBuol 2 V.

+ ’A __t + A +
U:v\ ? _Vw\ \im Hl: Vi
= L

T Ua-Un = UV~




Wee 7 :\euve

Nede Analyys Fq 4 Fd the nede Volbages ond
Via 22 1, cuent Yhiongh 50 veaistor
: dndh  poweS o\\‘sz,an\eo\ \23 i}

XQ. “IL\
N-L—RNv = h-1-\ =7 e,
Conatar’al  (Cordilion :

NE=Vp = V=12V
\Q-:V\

\)2 I\ Il I‘2+I3

¢ Yo =1y

UWiVa _ Vp-ys , VO Vp-Vz = V2-©
2 \ 5

2

\_%9. = Vo-Va + % () Vza = 5V2 -G V3 (“)

EVa =5V,

I = & 4 4 =
S lus =V - By vl V= 5V, = oV - Us
Lo v 2 Lvs = -4y

‘\}—‘2: _LD\}\ B ) \IQ_:"(D\J\ =—@(ll)=—?2\}=\/9_




Neda\ (bt 2

Nod& i
T U\—U3 \i\-—VQ_ UL\—O
¢ € i ‘22 i Q-L
Nede 2
\Ui-Va _ \2-0 N \fl‘v%
¥2 3 Py
NodC 2
Vi-Vz V-V _ V2-©
l?\ ' 1P—¥\ B e

()

()

Wale  the eq/m*.‘ons tha}
o be wd Yo find {re

node. Vol l:q9 es

N-l-tu=5-1-1=3
Ub=-Ve
(= Vy o ()




Neda\ (Y& 2
4u ngod‘(

CAY

(_oﬂ‘-;km‘ﬂl (ondi kOﬂ 5

VI=ND PT =P

V2 +\5 =O© Vy+o =Vq

\]3 __:_\q Vg = V\ \-\O
4«\2&(“00\(

O = V‘—VB + V2 ——V?

¢ V20

4agthod ¢

L>, 2 \’)0&(% t\"d\l—

e ok
u@\ta3¢ Lowice

(YW‘C of W nod?

N o (efence noGQQ)

Wale  eguations for node Vol tages
N—l-NW=h-1-2 = 1 ¢,

V,-©

R B Py

€2




Wodal (Bt N

2 V2 Foc o\q?mo\m'c douces
U‘ _ N/WN—

) Cxpss (on {(o\\\‘r\j vanoble
r % —> ZIA (\'.e) \\V\ WW\j O.f \)a({ableﬁ
@Ba | Ze. ez

B (V) F fﬂ-\0c7<‘. (V‘ol Eﬂj($)
Lo

. 1 U2
VQ = Lo pt)_ = (o -P\Z

A%um\‘nﬂ we know Qﬁ, A and B) wile down nede \[o'll;agcsa
N—\—N=23-\=29 €q 0o (ongk-@ind cond.

Hod@ | V \J
. V\" 2 v v+ O
o5 ' 2,
= E\I\?_ \)\_\/2 . U_‘ (I)
D ‘21 * QQ_ 2\
Nede 9
\I\ VQ +'LA —_ \J’é—o
2, L
V-Va o W (x)
t LA =




Week 6 ec 2 ‘

NO&G\ Eﬂ Tind Va Wy | To

N—1—Ny = A-1-2 = (
fotaints
Vy = Vx

c = 6V
Va = 2Vx +Vw
Va~= QU\:\—V\;
4q@dﬂoo\c \}q=%\/\>
LE=(CL
Va— 32y = -
O:\JB‘V'—,r\f_b,rVa-ULJfﬁ * (2) >V
(VAN - AN 2
V«‘—q?\/
o= s -6 a Ve VA—G*_M
2% L e | \2v toVa-o_ YV
o= V-6 P Ve L 2Ub-b n ﬂ“ e 122
2 6w b 2« To= 2350 A
0= Ve-6 +2Us +6Vu -2 +2Uy To = 0-235 mA

12\

0= 2V V% —& Vs —_\\%: %U=Ub

(VAR VA 2




-

-

Mes\i Analy4is
J

v[Law wned 5 RVL

-

Vatable o0f inkresl & curcnt 0 g lOOPIWlL‘lh.
| Number of equations:

; ¥ of a'/v\al—\bn«) needed o
W idep o er = % 1 ‘\.\Jr ‘_‘ii 4olve e O\V\G\bﬁlé ckt

¥ of \

branches

Hof \ﬂa\(f of ACP
ﬁoi wrcent souees

nodcs V= e
Meah Fq 4

o 2k ).OOV‘ Loog?
o iz. 5 afTa | @z (T-T2)ek (T.-T, ) be
T

=

o yoddl
Py ot dail of afew 5*;%1:( <’
blors — polkalial di
iA ‘ foiiha v for To ,ane 1} golats in
3 To o (0t zavie dieckion as I\,
l_w? i To - -E\ —Iz
YL=¢vo

IEREENFEISENNTEEC R EL s Rl T ey
12 = 6000:[\ ~+ boooyl - 6000I2

L@?l |2 = \2000 T, - {000 T o
PT -¥PD 42(—2 = —60ooT, + 9000 T o )
O =Ty Db+ (T2-T) bk +3 6 < \20e0 Ty

-2 = 20001 *éOOO(IQ—I\) I, = Exo A

—3|= 2000 + 60OOY,; —LODOT,
-2 = Qboo Y, - eooo T,
I - (% —9o0o (5 xlo " ))— ~booo =




Mo Eﬂ i Wik loop g tat adles it

\Va, %
R 23 5
@}
\r\ I\ } RQ_ I?— ‘ F-\\ 13 i I Vg

B-RH-N=B-6+1-0 =2 ¢

Locg 1
Pr-=PD /
\)\ = I\Q\ + (I\‘YQ)Ez

boop 2
PT=pD \/
O - To0; V2 +(Tp-Ta)Ry +(T2-T) Ry

Jooe 2
PT = PP Vs

O = T35 Wz + (13-T2) By




B-N+l-Ne=F-54-)

:2 eq,
(.On‘)'\‘(ﬂl‘(}{
T2 =25 mh
becanae it ouce enques
EUTORIREN a\wcﬂs 4,(%
LOogl
PY =PD .
by = (Iu—Iz)-\OlL 4 (I\—Ia)'\D\‘ (I)
Loof’l
PL = ¥PD 0
©F5 = T3-Ju o +(I;-1,)-\0¢ (i)
Loog 2
PY = D

S e o ) Y




Meh Bq | sugdeaealn Fiod To

Q meghes ghak
a cutend %ource,
You hawe a ﬁqufmesh

I\:QMA — \oop,
Ty -T2 =lmp ——\oofs
B-Nu-tN=7-54-2-| o T, -Tauy
=—2 g, = |0
WL Aygemesh =il

PT = PO
CQ’\J = (Tg- ) » (12-1.)2r * (T5-T)Ak * Ta-dv )< o
bml = 21, ¢ (I2‘2)2 + (Is —2) +Tq

T n mA
6= ?(I3¥H)f(]:7,+’»\—2)2 v To-2404 ( )
E = 2T24% +9T4 i T2 —2 4T

2 2 3 3 3 .‘-IDT-AMA
E-¢-U+) = 6T 2

Io—‘t\"rz
T, = —Z mA 1 ol 1 L4
2 —Q—lg~ _gmA




Week 7 Lee % ‘ ‘

Mo (b Wit V. outce Fad value of s

Wale Y contolling
Vasable 0 koms of
Vata®oles of wtues|
(mcsh o\ (U\b)

B-M-Ne=5-U+-0 =2 ¢

UA =I|X2V- = ZI\

Jeop {MVJ){W\A]) XJ)']
PL=v¢D
RV = T,x2) ¢ (L-T) )xly + VY
o2 I3 I— A
v — S22
12 = 2T, + W(r-T2)
\9—12t\ '\‘AI| T L\I?_
LooeZ D=6T-UT, (1)
PL = D
0 —:L\Uh*éIZ"’q(IQ_T\) Uezr—ie
O = ®Li+6T2 + 4T, - 4T, =\ o3y
O = L\t\ *'\OYZ (E) 2 1
[e—uvzj | -% 2 [\ézl[\"%z]
ptod Tlé LD o \|_°L —%_ o T

2Vo=-3.% [V]




1 t,q‘zo‘mc‘vi’\
* deprrdend souwte

BN -H =a-h+\ -\ = iLe%,
TH-T, =20y =219 —»> 1), =21, ((one%rq.'nlr)

Luggmean WLUL T, =--X,
P = PD =—2JmA
bw= 9T, +Tq 4+ T
b= 2 _2[ T ‘ V"“‘IQ_X\VJ?_

=| YQ_ 2 = 912 o (2\(\0—3) . lx\D3
L =2 whA o=y

Men and Neode (b

6 0L ©-1

B-DA\-N=~6-51\ -\ =1| eq, -
ona¥aint:  Te-T, = \5A = D= T -\4




fupUmesh UL
br = b0
O = oI, *1oT,; 1201, +\0 +50
-0 = Vo(1,-\5) + 20T,

Vo= 20T
—b© = Jor, —\5 j%zlo i
UWOT, = — L5 = e Sl 2 &
19-= N '%; :.VD ~-22.5 \/

M-\-My = 51 -2 = 2 ¢q

o — LDP‘
Con\anals 2 V.= —hO
Vy, =oy
VL at nedc 2
CE= (L
U\—UQ \.5 = \fz—UB
\© I 1O
"FO‘U'). +\.L‘; = \}a_—UFE
\© \o
VL@ nede 3
\N,-Uz  _ Va-Vy
\o 20




Equvalence




Lowwe Trans Sorm

T

W L\)s— TsPs l |Be= Re ~-

d“‘eqp\( \ro\'\:cw)e \7\‘1
o dmable  slent ‘03




Wel & le 4 ‘

>

60&\((_6_. T(Oﬂ 4 go(m EX Tird\ ¢ 6V batt Z(j
((p(o\\a)\b QW\J Soule Jff ans Yoo Yo 2im \P\C &) ckt.
ﬁwi\c\'\ Ve ween (}ofa\\d + Cuiren 4iC ard  ales 4 \[o\l:o\;‘ 5VC

&\)‘s= 758 P \ [Ep“—ﬂg\

h2 A 5
ve =1 Use Gouie {an-
oy (> Bog belal ho Liolm o ¥(nal
owel N \9— v
= baHUJ,
N 6
r_/VV\ A
L @ 20 20 3 %
\O ,
[} ('S
[ H
b® *° &
b T g
\O =

| b A 12 6
Tac o SN L
" 20 < \b
—WA—
b @ ?O% &] 39 6(:? <& @)q{:
N

=
o

-6
= 0.%25 A
16

TR I L E RS

P -4495 w

o =

|




P4

®

Lincadt \j

©

Vb =, Vﬁ\ tog Vay t9GUs3 v
= _\'FITJ‘)‘* Ba. I‘n + 83153

ES: We haw ¢t W (no\q;. vb ano\ \'r\cl(?. o We obsssve -
L\> when Vl, = O ano\ Is 0\(‘;(]\)\(4 , qu{ =2.5
L\> whin Vo =10 and Yo =4 : Voul = 0.5

Find Vo wher V-4 WVl ad Y- 4 [ﬁ_]

25 = 10U, + O, - Vout =-1.6V
UOMJr = ':;—DU\ -3 Ib

0.5 = \O\[s -\-\ T_s
Voul - L (4)-3() = -6\

/7u?&r Voﬁi Lo
O\Cac\"\!ak UO\\"-QO)L “oulce ép ) l&,hodr
‘ .

dacMa\e  irnt  4ouice @ ~ . o

@ use Supdipon ko Joc Vol tage ard  (ufrent ) ol powes
caeful  when o\c—qc\f\}e\k:ﬁ d(,‘;mo\e(\{ Houe QOCW not o o\OI|~)




l_{«\cQ( {\3 aod ‘9&\!'«\3 Ej

/ ’\Ia\v Foc s cbt uae
Ly (v f2e (o) \\‘nmri\:] 1o calewlalc
n
— oz To wh =6mA
SERE AR S o-paea e
T¢ - T

< \i A
e Ll—\fb 6’_ Ts

6\(0«3«33 :oanume Lo 4 oA gnd find To | dhen s \\‘ncadlj
Y(o?c(\:] -\o ¥\‘m& To vhen 15 is t mA .

@ TS To-4whA ad =3¢
Va=LR= (dmhA)(2pn) = 2V =\3
@ IS \)3‘—3\[ and -6k

Te=V2 o 2V . LwmA=T
PY k2

@ Do WL o} nede (Q)

e=q

IQ_:IQ'\'Io: mA&‘MA_‘—‘é—T"‘A:IZ

z
® Tf To-Zwh ad £=2k0

@) Do WL Yo fuad e
Vo= Vaaln - 243 —6V=1Us
® Fird Tyug gver Uo=6V ard combined R= @M=k
Tya=Vs 6V _ Ay

(70 e 2

Bd= T ot+Xyl = ‘3 mA +

o)W




uprrpoa hon E \
4 ? o j Whe}  chould be value of To
U (adess W veais o)

[A5)% ‘
is 240 . Use 4upt/goaition

W +
\oV @ ha2 %Jl TP To=1

ANNN_
22

Fist disoble the el zowe and §ad  \’

6 + 1 U 1 _l_‘z
\O\I L\ \J/ U = \O- (,)\-2.‘.[)\ = = [U}
9 4

N(xlr) O\(éab\e '“’\C \[D\{Ggé 4ouU1(€ ana\ $\‘ﬂo\ \}" qn()\ U”’

VA +
v VAt K (6r2) -% v _ %\/.
Lol 000 | 4y 5T F

Lo

L U'= UTe = & 1.0V
T|=|Tk ‘A Q——IS[AJ i = {]
—1‘—4._%; 2 sz V" = _% Yo 1\)]

w
Il
@)

+ 1 |n:—l(’)_—&
V=\'+V 5 31

‘O:& \_—\O‘—i :I
= =2 —» T L\[A] 5




Weeh & Jec 2

4“\7@?0‘:(\1‘0” E.S yii

N
@

20
L 20V
(b\ (0) @ («

4+ (o)
UH
()
|
ITo=15- 3 \9
itall=z Ir
T 2
U'= 6L = 20 (V]

Use /m?u\oosi’r\'or\ Yo $iad Voc

— Fist disable To (get V' )

—% 4eond dzable  Ug (gd v')
— Uo(, =V' V"

V=20 [v]
\
2 —_—
\5 & y"
4
Yo
20 (1ev¢)
2\ T
Vo =U'+V" = 20420 = Lo [y)

S Uoc. = )-lo EV]




L)uvcf VO‘n'\\'oﬁ Ejj %

Uﬁ@ {QP{rvoﬁflfo(\ ‘lb J\ﬂo\ Ia

0 o
2wk % \V_Q_\J \:é T

+ 0

T
hv

© i
J w |,
L~
L. 5k

0= 5L +(W'-T )\
O=5LT" +IvL) - |kTo
0= 6L - Lk (e-2)

—5 Fad T with 2V alone

—2 Fiad To" vt LV glonc
7 Find T with 2mA alone

o
L,

Ny

1u
a | C d
el e (et
1ell Tell A v

0= (T- T\ + \vT +2
O = \kT, —\kI '+ T, 22

2= WL + 2T, (e0)
L= ~'l5500
L'= ~3[2%50




Theentn  and MNotton Equvalent Cut

T i Lo
\N\ea
Netoeck L Ve (ii % N

S \s

Hi

\ow = In Pin l ;q
ard R =Ry Tn @ %2“ Jf:
Koo Yo fed Ui

Go Yo baminal of inlves| ,op0 it ad measue e open ckt lelbage
\-\ow ~\o g\nA Q{—'h

Yo toumiral of ldest L ahotd it calulale ghodd ckt t.v«f(@Jt)
and fed R, = U

Uanekk

»

Thowenn Eq 4
i ] 3 Ff‘& VTh wit

loﬂ" }erminals a-b
-OF om AT | 00

am\ a\‘vo VTh




5ol 20 v"
; i | L

90

n
"= 50- \onot20

Ve = VWV = 120 6_;‘ = 22.5 (V)

2 Noc= V=225 V)

Zhotk CHON \(_J\

W\‘T@é v Ty

Sugefmesn VL .5 =Tsoc — Ty (&1,\)
HO = 10T, + 1oL (g, ) To = Yy
Io = 1ty

Vh 22-5  _

(1]

= 25 (v]

RS (v




Weet @2 e 2 ‘ ‘

¥

-

T‘i\wmm Ef) 4 see Nt \eckwie pote foo full coluleen

o \o d

A
5oV Q @W% R =50
b
—, Monge lo
% AR

N, V) /A V4 W

“V‘f‘é—) % b=-5 n
A

Formula
§ 00\3 Yave \'nclq;ar\dm{ Aowizs
Aot \onk i Ry
Lo \) decacthivale. d\ gownces LVoUnge and (q«m“
9) lock Vack and ask “whal (s €q,u(va\t<n\- eqrtance
p$ (uno\\'m'«\j \’\f\\\“‘g’?)
77) Qf‘l = V—u\
Noke

Lﬂok o (el dvvide L“{a; | (] dvide

Vaauae  Voltage beauie Us on 4ave
QiC B on Qif§ banch banch a5 Ty




Uae  Yhe  Thevenin eq/u\‘\m\er\% chd
to find e To

|

O 2
= 2(07)- Ty
2*\03*-67\0’3
V—\JL : T =
R 5o 2 \an=10 Jul
Voo = \2 + Ak (-t”\o ) - o l\’:\
2%
ANV

b A 2¢

i g i o
i L _<L\—\L * 20 )
s ‘ZQL: L -~ 2000 )
B¥h=2\(ﬂ
i bv -
\)T\r\ L QL—,QV_Q_ UL:\O.mv’ = L‘;— i'\}]

\ofnl
To= Ve _ Vb 9507 [N

AT
STL= 125 WA




Tholewn Eq 2

50

?OJ)_
20\J gﬁ/w % i\oogq_ ﬁ Y, =\loO0

T e Thevenin Equivalent CLt Jor e kbt ol denal

a-b aad  fied Fous  div4ipaled \73 K.
50

(= T
20\ 5o 204 *? v
oo &0 Th

Vth = 10[A] x %0 2] =200 Jy] = Vm

N LR

K - V«% \00 <> 20) “%o
( 120 %o) = h& (0]

= P = 4B i—f?,]

Pin = hqa

QDOOX\D Io= oo _ 200

P10 = (22) (o)

)@ 100 >7
>7

“P= 290.%u §w]




¥

Thwein B(mh}\j (Vb
whn bmq\h‘ﬁﬂ q ek with d\qzmo\m¥ a0at mo ke quk you
tez() ()\WUIO\U\\ 4 and Yo @ﬁ‘\-fol\"’:j pa(av'b(l-« OV g0me_ "11'0[6.

LS

\fou\‘r

Uae Theveain dwice. Yo fid Vout (break the clt af a—L)
2w

0) ?W—%—WH aQ
EYDR
\2\ bes N




Week 92 )ge A ‘

Thevenin (vt - p('pm&e/ﬂ- Souices

T 2v ’

Y )
2T Pr-6k

e




Thwenin (LS Degendent

o
21 %
BRVEN 25 daisin
LS
2\
b




Thavtenn E:S PN b 5 2uo

A\ Loac&
\o 00

wha you have no Aq@wlmk 4, I =0
TO 1(-\‘“«:5\ Y—\v\'o\\'\%\\ \)o\“ﬁ ﬂr\ol




‘\I\Qx‘\mum VOUU Tvav;‘;C(
v T load has @TV\, fren Mamum pov » 4rqn6¥z/(co(

Lineac ! i %
43,7+M % o=\, P
b b
For mox ?owﬁf -\fo\f\sgﬂf R 4Let i ‘ZL :ETH \

Ma Poues = M = (UT’“)l —_‘
L\QTV\ )—\21_




Weel Az lec. 2

-

When cq\cq\cx&«\j B b wast Ve ).
lo led s o dech F Van and Toe ak ovrech

T Ak hes dgedend 5 breale (} and fiad Thaxamn (ke

lo whea Yoo abtaldn \aadé) Youl  New &k hae no
Wo'e A(VU\AQ\-\- it —» Yyou canN Q‘h‘n‘h S"I‘V\A ‘ZT\n IIZL -

for %OOO\ Thevean bfm\t{r\j e ek e 29 Exqmpks




Week ¥ lec 3 ‘

»

-

Tonment o 44t Oddes (LE

s Q Sw(fo Vo -

25 Vu\‘.(
e V‘>
Vs, T(j) c(") _L\l' L(b}} e (&)
b
‘ (u acitors
t\’c\\’\ﬁ\m\ . bime d(vaeﬂj hodL a ahoft
e ot

o[ dowe 15 4kN a babisy  (pe)

A4t O betowse A e¥orqﬁa \oment (o(\& 43f< (N2
Wnduder” o CQQQCH’OF )
Lo {§ 2 of tom came kind — can combing

-doean 't Napgen nalanlancously,
- kales

+ L Thep H
T|_-F
Bvery ballay {eanted

EVUY  caqaciter ¢
Buay tndeclor

A b=t —= ve desc 4uwildh
(n\r\o\r 5 UL(E):?

L+ L(e) = Le + Lg
frier “1\)‘2"‘;; ! d\%@ | Q‘é—”
Miffescnbal
¢ \23 : O\Lc&) gREN: i rowq}
bR db ‘ZﬂQj

e




40V o e \neac venhomogencons  ODE

Gerva =M x(®) = %({;ﬁm)
5*600\3 A
AR ety xcwﬂ
At
/1
bime — n\els Vo faqk
Conqtant “hady aYale i

é\ ) (VD\W“) (mc\f\ed\

Z70\\k o NCM\M’A

_t/
Guess )= b+ Ve T

;l://t —E/’&
Y e v e = ()
*\Lzéﬂ:/t o \(—ze_lalnk = ’l(w)

o 1(®)= \’-\

gua % (b)) = z(b=0) = x (o)

o) = ¥ + \Llc_kht

© (o) = ko o+ by
rx(‘o> = %(00) ‘\—\‘2
2 Vg = xlo)- z(e) o, Yy otent afhe

anlh et

y e
Rl dolibon = | 2(e) = o) ¢ [26)-x(@) ]

\—’N\/
V-\; Y2



Ay difuenrd  dee jaqkad of E=O

r(et) = br e e

= by = [%(to*)—l(m)] ew/%

dc\ay d
L wml

o, —(t ke )
\"u\\\ So\ulion (—,L—(I’j x (oo [e,(_ (l: 1(03 / T

&
v [O—& T
Pr+eq

e \jc(b) T \J‘a

L +¥q
=y -
i el %‘& G (B0 @{_Nﬁ

e
a% ‘b;"w; Yo e & tum 4ocs o rve

°
7Ry

W\C&Y\\“\S ¥ males  Geve becave C:‘ 15
‘e an epﬁf\ ket --- Uo\kq'ﬁ( WAL <qu volches

40 Uc(_t) =

s

(t\ >t 2 /tg
L&j Hags the T quicks e darging
T ~%2

Y.
t




¢t
b Vo ¥
?—*‘5
! N y £
t
-t
Now = We OV 4Guikkh ot t-to
Vg
T ] v ¢ (f:)
— il ¢
\] 5 i,(b) \ c(") T bg(b% R
-G
LelE) ¥ Lp(y) =©
d@v_di) X Vev) -0
av B
—o (avonical  formn / ‘z\@"\j aYalc
Vil ) =0
ALYy gy -0 )
db T =%
A Ve(be') = Ub‘z_%
AL Ahac 9ing ondibion T j
Lt Vbt = Vel
\]L(\:)=D*[\J-§%—D:‘&/M ) = )

|




\Jc(};) =
7L
Nokes

The Volbane  accross capacitors  wmual be  contiuous

h = O\\J(,O:)
U
=G At
Vel®) AV(E) = LelE)
L L

The  (ufend \&\(ouﬁ\\ nductors must e con hinuous




Wk 0 Lo 4 ‘ ‘

-

Skp- by - Hkp  Methed Le- d &
A = A
Ak
i L A g B 2.0
— MV AN
T Ve
lA lkjl_ O-2F \J._(t:) \DU 3J)_
B
v / el

1 (E) = % () + [1(0*) 1(00)]@ ’t—e—
Vel®) = Ve () + [ Vefor) - V(=) ] 1
Ve(e) = \)\l(mo) % i\}g(o*) \)p(oe)] e 1

Find V(o) —© Lt <O~

" \)au) %

=2 V(o) = V(o) = (4 [r) )( uf21) = AV =V (oY)
Fiod \YQ(O‘)

ki fernler Vo (o%) + Vp(07) e Vg <lpl e con ke
Ve(o™) = (o (MY)(5[21) = O U =V (o7) dliscon b inue

\‘—i\r\A\‘V\ﬂ \Ip_(o*) : Pur\‘(ﬂ t,wilc\r\\‘nﬁ : we can (QQ\QCQ Cq‘?ad*of with
a \elboge 4 ol \Io\l:cxﬁe V(o) - Uc(o‘)

Mok : for  induclors, @lace il cuifenl alc.

us



- Ll AL g L 30
AW
"Ve(r)
LA WL WO (e) \ov 3N
ANV
6L & 2

Do Qib Md’f\ecl ~‘o ﬁ(\d\ V&
lo §ind Vg(o7) = -2:3 [v]

Find V(o) and Vo ()

(=]
‘_

L 2N

- \“L A
/__/\/\/\/\_v_ AN
"Vey)
LA W2 Ve(E) \oV 3
(R
6-1L

& 2
s Ne(e) = 1OV
\)p(w) =0V
Fif\o\\‘ng 5

Foc C‘\\)Qc\\\ﬁr‘. V(.(O"):UL(O‘)= Wy

Ve (e0) = LoV
Foc




Fied Time (onotant

SN

Linea
Welwert ke

chw\(mx\ S w\\U(_ \’V‘L Coqac(\mf
&/ was aSkE uildn 15 Flgped

.‘

T Vtn  GaqacMue cvh: - é“@r\\ [




Toduckor (VL Ve = | dielt)

> Tz WJoe e
\© 2 3uy ) [
_t
Le(t) = (e(eo) + j_(,@(o*) - (L(eo)] e T
— Le(o7) = teor) = 5(A]
- Le(o) = 12 -5 (A)
\o L 2
LZ_{_O )
N indackor & & ghott Yo D¢
3&\5
Q ,,l\,\oc\céx
Fad Lqm\)
» ooy \ile Zhort EM)\ s
i P

Ve nodal: — get  e(@) = 6 [A]

t=L

Toc wiucloe -
Krh

I} 1t
s L(_(_E)= 6+ [Q‘E]Q{:/e —b-¢ i




Weeke 0= Lec 9 ‘

Tf\o\\kc‘o( ":3

\)1’07) 4 age |

gta9 <
Vele) é }_ Le 242 Vo ) L‘/‘/ floge 3
T

Fod Vo(v) for  —om<t < 2
| <E< 2

2 EL®

Sty O - NM:QHJ “C_oo,.ﬂ
Uc(t) = Uo(eo) + [\L(l—;i‘) - \}o(oo)]

R
9 \O‘SC 1

-t
6*‘\9( 1. < //E

> We baaw Vo(t=17)=0 [v], bt Vo =LR 4o

foe Volbage acems Yeqistoc doean’| have fo Ve cond.

=5 fowwes, T see thal Vo's veaslor i S by ,and
V. is conlindous

2 (g Yas Yo be onliauons —v oL

2 Ne(£=17) = Vo (b=11) = © U]

= To find \I"(‘”), Yeplace inductor  with a shof} and
fiad Vo in Yal cose —=2 Vo(eo) = N fy]

>

L =t

= e =
B 2 - ()
Vo (t) = l\[\—e_ %12 J ,te(1,2) ,
05 4een \;3 L
Wudler ol
et \as ‘nawepw\




Liage 22 No(t) = V(o) + [Ve(L=2") — Ve ()] IS

///

“2\oqe 2
=P Nolice Yot P in ‘ﬂoﬁe 2 haqn Y Cho‘lc]cc& Jom ﬁhjc |
LU s e some —3 Yl = 39_5

= as breo (o) =0 because Vs(t) 5 200
Vo(e0) = © V]

= F'\no\\‘(\j \Jo (‘?:2'*) = UD (L =" ) })CCQ\A‘;( \}Ol l’;ajc_ aloge
ealor is fed \3 e ,which & a\wa\\js condiavieus

= 4o W \o\uj n Yo <2

No(t =27) - h 1 efli,ulj -\ [u] Vo(t =2")

()
Lo Ve(t)=0+ 3 e 2 Jul , & ém




&

Singoidal  Fxcitabion  (AC—Tato)
Y\Cf-&b Comp\(x q\ﬂcbfq

i,

rlt) = Acws(wt +&
JG]

Y(A\(— avnp\\‘ \ude q\’\ju\ﬂf Yh‘H(_ qu\c

(d\'ﬁ\ﬂo/\ce {fom “i(C‘{,“(f‘(_‘] [(ao\] ol [0\ {ee
A-Aws Yo VU‘V') [%} eﬂ J

Q€Q\L—\0~V<q\l— amplikde @ double of ch\i aw\pln‘{udc

| | [+ 2
?thi (T) of o g\md\oh : A} S

(glac fequaey 2w = w I \T?l 2]




Weet \:lee 4 ‘

)
2)

Ok

K)

Lmo\\‘r\a d, Lagging
I BEEN

G (2)

Oﬂucmua

must have  same ﬂcobumgj

(2)

dl vel- b 0 4in o all in (o5
lo 4in(whbid) = tos(t v+ b - *[2)
o ookt ) =ain(wl v v ©12)
?eo\‘L omplitude wust b all zame A
lo —4n(wt +q>3 = 2N (wl: + b - ‘Ic)
lo o (W A p) = (os (Wit )

Affucnee wwok b \ess than 18T of ™ (ad
le we n  add 260" Yo eru\w\&ﬁ‘l- and no\-hl‘ﬂj C\(\oﬂgeé
_ Eg . 2




COW\Q\&X Num be(s J=J1  or Jz =—|

C,OW\?\C)( numbes Li_:%idj_( | ze d , I,S&lll
rL:eC(z)/ ~ y=TIm(z)

4

. %‘Jj [
ekl : E-Z' = %Q‘r:)z ¢\ I

(,orv\\)kx wn)ws 0\‘\( : pa

Com?\ix ExxeoMia\ and  Poal Form

T
Eules™ T_olcnh‘\:ﬁ : A - Acose v Adng ‘
A |
e X ATNE S LA jAaind tomplex
—-'L-l-J:}— ¢ | = CO‘>C9—+J aqn ‘(
éxvonmha
c = Ao d - A= J%’*JQ
- 4= Agad & = archan ()

S

! Po\a( ((‘)ﬂ:‘;mh\(on! ‘AC = A&




Weed N\ - lec 2 ‘ ‘

Phasers

e k)= \meos (b + v)
ov V(_\:) = \Jmﬁ\‘n(wb ! (9‘\;)

We vl ot o OVE o a\\jcbfouh eq/uoxlioﬂs) bul we
have do wee  ovplex  numbess
Aoct,i\'\ o\b‘;mo\ on t
Ld N (_L-) = Vmcas[w\: Hﬂu) |
J U‘ )wl:]

\)U:\ QL[\)M J(wb‘&u)’] ‘26_1 me e

Jwk

[Ué_

Ry
wheve W = ‘U_ i 15 ald a ?ho‘eof'

\>Wl‘;or s e pact Wal does ok dq?mo\ on time

Preof - / (el ea(\ e J

QC[UMCOSZwti'&\)) +J’J,l‘r\(wl;+dl\;)] = Umwb(wt Hﬂv)

W qiven V(&) of i(e) a5 a 4, covst Yo cos funclion

and then Jode  real pact of it

E&: S(VU\ ((E) = Tnan(wk +&i)

L(t) = Tmces (w\: +@¢ — —) = Q{,[ m)(wh&t =) ]
- R = p( [ 2
T o O3 L J




O

»

Phaso Bela {\‘onb‘\.‘p yo\’ R1¢C
phasor  vepresentalion /Aomm‘n

stm% domarn

Anasoidal e\en{j skalc

Jov 29¢

Pesisors = Vp(t) ~i() b —» (L - B XL Ume =£Tme

T W (d)= L i) — |V - oL | T mgedsies

|
Cogaakor = (¢ (t:) = q\;l\\f:t) = | Ve = Jw_é‘q
L/_\/_J k—’—\,\_/

L(f"\c domam

\>hq1704’ domar

it e @ ?aﬂ of 2 phasols  ac eq/ua\} heon te 2 \ohaeofS

ale cq/\m\.




Week \\ - Leed
Leristor o —e an®

AV ) &l
For U =18 T to b %x(' we know

fat Um = RTen  and  Gy=@

o @sisfors | fhe_ volbage o o@nt ac_ in phase

L owl
Tadueto ™ —N— = — oY
6y NI

for Ume = julTme | inednce (s o b

/ T L unit of 2] s

Um @y = thmL&_': )5
a3 J 4inee J=22"‘ 1 /™2 -)90
Um Jav = L Tvn J@itgo] Qe = &y-90°

For \‘nAuc_\ofs/ \]o\‘co\gq_ \eads  cuvvent b& -

~J

¢ S N O e B
Gpler 5 == T g
j&\; Jac
Vwe = Ime Gy= @i -90

for capacitors cwirant \eads Vel bage. \93 90°




e\ \2: e 4

>

AC Eq \
2 =5 x )X
R 3 =5
el Jwk=gH
1 wy =Y
oM

Ao va Ve “’\\‘(‘36 1 same P\'\O&(]
make  quic afeban  pockion s D

n

Uee) @a_~ L

10O

Lo = \0oO od | s

W= \20° radlg

9L =j s ()
To (MM




Amcos(ot+ &) —7 Awm |e

Amain(wb+ &Yy — Amcos(wb +&-5) — Am [£°F

Trgedanee = [ 2= R4 jX%_|
mpedance. L g tJ = eockande.
imvcndqnce fesistance.

A s nol

M Hancee « \J;‘?;O\ l =S J
f f \

odmiHance Erduckance  AARP tance

a- ¥ B=- —X
R2ex% R x 2 » advitance.  combiie. (n
opposile waq Yo |l
b -8B

~‘2= Ghr* \

X = and. < {m\?ad\qnoe_s
alin>




Wede D )ee S

>

3

To s b witlh both DC and  AC soures
L> wie appontilion by Ju'sqb\.'ﬂj aadn soue
onck acﬂo\\\’\\& e up 0\\3<\0M1‘Q\3 ]

One You fod qum 0f  AC pat (o phasov domqm)
\—31 M'JH(PJ be C’w oand  tale  (zal Pa({- (f;hoq\& 3@{- s U

\
A} (esonane #’@q,umc@ We= —= e \M?«&mvc

N
[ ()Nch (a\ (‘)V\(ML ang\c O)

Vo = T 2

Noljoy - \ L)z 1R f@a
o find & ondikon  fha}l \ets U and T b in \plna‘z{
Iy @2 wwot W 2o — W\@WV‘j Z s yofe\\us (cal.

2 E ; ’”\&‘\’

“}Wfp\w\) }
R 4 @y\‘@
EA
U E R AEY
&y
df ¥

}oh)



	w0l1
	w0l2
	w0l3
	w1l1
	w1l2
	w1l3
	w2l1
	w2l2
	w2l3
	w3l1
	w3l2
	w3l3
	w4l1
	w4l2
	w4l3
	w5l1
	w5l2
	w5l3
	w6l1
	w6l2
	w6l3
	w7l1
	w7l2
	w7l3
	w8l1
	w8l2
	w8l3
	w9l1
	w9l2
	w9l3
	w10l1
	w10l2
	w11l1
	w11l2
	w11l3
	w12l1
	w12l2
	w12l3

