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EX,
-m THE COMPLEX NUMBER 3424

CAN RE
EXPANDED INTO ITS REAL AND 2

_ -3:1 IMAGINA Ry
PARTS &  3+32 _ (3129D(2+33> _ 6444+ %i-¢
2-53' (2-33)(2-?3{1) 4+19

- ) H.
ALSD 23030500 5 o —és Sin BO°
= 1928 - 3'2.30
ee 3125 3450
%-—33- + 3e
=3 t1-3an
= 1928 -3

2.325 @3>%
THEREFORE A = 2 325

EX,
- FIRST EXPRESS (2-3

IN THE FORM A3
2-3j = J2HF €T 5 pmie

wos
H+o.54= Jiros e% _ Hze_aassq-

s A% 1563
. ¥ = le ]fsee".s& ]_,Z’gezas
L12 o353

—_— 3 % radians

J.e_='_§ﬂ'° s

é) AND (- ]+ 0.59>
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CHAPTER 6 — PROBLEMS

u) PERIOD ='-_'T = —Bﬁ,&z 1 6.7msec

ond = 2% (60)
= 377 vodian [oec .

_——

|}

ANGULAR FREQUENCY

(2> TIME DIFFERENCE = %

- 18 A = 0.83meec
= Teo* 377 -

n
NO MAX JMA BETWEEN THE ONE AT
+,= 0.0/4 sEconp AND THE ONE AT T2
= 0.01% SECOND MEAN THAT
(Wta +@) - (Whi+ @ =2T

> W= % = oo “2LE

A MAXIMUM occurs AT L=+t ;s HENGE
wt, +@ = 2N  wHERE N IS
= @ = znli-wt, ANY INTEGER

THEREFORE @ IS NOT (ANIGUE.
' »
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[Esctinta i
e

T = A cos (wt +8)

AT L=0, So5=A = Acsg.

THUS & =2NT ,WHERE m = INTEGER

NOW WE (WANT MINIMUM & SUCH THAT

oS (B+@ = o .ie. O+F =T(2n+)
WHERE W = INTEGER

HENCE &= Ten+d) -4

= Zen+d ~ 2 =L (24 -4m)
FOR m,n =0, 81

e

0

27 <in (184 1+ 47°)

27 cosC90°- 18t -47°)
27 s [- 18t -43%)]
27 os (18t - 43

A cos(wt+ 8D

FOR A =27, w=1]8, AND f=-43" =

2IVL 60°

WHERE w = 2T+

pononu

i

27 cos Cwt +607D V.
2m(1506) = G425 vodsec

S8

WE MUST HAVE

Al cos tat + Sinwot Y= Beos (wt + ¢

=Bl s ot ms
sinwt sing ]
FROM EXAMPLE 4.4 B = JA A
= 2 A
ALSO ‘fun}?f= -A L
A
> P =-45

WE MUST Have

Asinwt+ Beoswt = C Sin(wtt#)

= C [Sinwteas + costof: sing]
EQUATING COEFCICIENTS

A= ¢ s ; B=C SIng  ——w®
S ATERT = e[ cos°g + Sin'g) =c*
> ¢ = J AFe

FRom &> dong = B whicH Gves g
A

V(1)=27 cos (3741 ~20°) .

= 27[@5 80" cos RUUT + Siv 80 Sow 376r]
= 4,687 cos 374t + 26.59 s 3747 {vaits)
[ |
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(1) ¥ = 12-174.

2y THE EXPONENTAL FORM 15 A

e

WHERE A=J2 270 = 20,8l

&= —l'o.n|—-]l

- 548"

N

os (F+0.66) ¥ ?‘Isin(-’%w.es)
oS 2,23 4 4 SIn2.23%

e@“} n |

&
(» IF 2 = Aed®, Z -AQ"”
. O F = 2081 €354

e

W 1Zl = 20.8l

20 = 0.6 Co"éé’

@ Z,= 0.6 [coz 0.9 -és‘mo.%]
= 0418 — 3‘043

3y 7t = 0418 +30.43

W 12\ =06

{3?_5 = a[cos 0. 66+1smo.66]

= - L— <in 0,66 -coa066])
_Stno 66 +4 Cos O 66

109,

%_1 ‘l“%z = (3“23-)‘\' {-\ “'66)

= Zt43
&
Zz,]
z,:.
ol RS
-} ] z .’ .
5 >
2

g —2+‘:‘>a Za =&~ 23

M 212 = (D) + (DD + tz«'a - %é= 14 ¥ 8é'

=t -
@ %z = Jirgr 8™ A - ____._lé;le—afz

q
@ E= |27 3> 63 /" 36l c‘o 8
Zy = 4427 eﬁ = gy o 3OO

® TALTPLY 29 £ Z2 WA (3 052
%‘ﬁz . & 61)&4-1)63(0?8 ot 6‘6-3

i1

YA LA

=T

LRI T
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Y’ !“
61 64530 > =& er g m :
G _ _bt54 (65024035 T E 1—
0w %_:t- o.z—o%_— PECHpTOR k=0 zkgz ° ('z_{zw)i N
Z, . _ 1 a0 -@ +1) 8|
(> _Z%_ 2034281 - -2.3) + 2159 B go @Ry Eo @,{u()}l
23 0. (> _\ 275 6 él 63 - % (- Dkeqk a0 -~ (_Dk.ﬁzkl-l
@ 2. Joahent e 2) o @t Y i
63 Q) -
C3) Ea 02Z+05=-e Tr = 0.3 Gle?eo = L0564 4 Sne
- ' . -0.64s
Bre o 3o S:M i '7%1; 68 LET 2= A 2 cpeix
® 2o 18Le3 _ 5 (e THEN  Re (%2 )
Z5  0261@3 - = Re( AR ei(s"")) :
j IN (3
SAME. AS ‘ | = ABcos (9-—0()
: - ALSO Re( -7512 )
; =c+d :
- = Otby , Z2=CTSy = Re( AR 3~ e))
—od: = AB cos (&-0) 5
)(C—d ) 1 QC-H)A -l-\)cl acd !
e = Re (Z12.%) ]
L bo\) +Lbc ‘1“5 & —_— ‘
{m 2+&2 ] .
) @ Vit = 276 &Un %_U;)I;E.‘) S40)z2 76 C%(wt—sq-l‘lo') E
- e = a »
ei*- % La_m“ o Ly o SV |
Fo kI =20 ’
.
” . :
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W Wi = cos(wk +34DV

@Y. =f7ar e T = 4 e 1321V
Vatt) = 1.4 cos (st + 521DV

=2 -3
(3 L= J62¢2° e ™'T 2 £3263% ma
ey = 6,32 cos Lt —18.4°) mA »

(6.29s .= 3123 =me¥

M=/3*%2% = 3_.6I
o= ‘l‘an'*-% = 33.7° =
@> AMPLITUDE = M =15
PHASE = -24°
® AMPLTUDE = A 1324@D° _ 549
,J 0.3*+ 0,8% .

- - -2 —C-D.g___ 2y °
PHASE = dnn = “an =3 ) Z:Z .

U) THE CORRESPONDING PHASOR 1§

=Y 4¥e = )0+123+ (-7-93)

= 3133

5 ;
MBGNITUDE OF Y5 =/3%+3% =424
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2

= AMPUTUDE OF Va@)
ARGUMENT o I3 = f =Tan' 2 = 45°
= PHASE pp VRG)

THEREFORE Vi) = %24 cos (Wt + 457
[ ]

WE CAN GET THE SUM BY SUMMING
THE CORRESPONDING PHAS GRS
y = 281% 4 4 gi""
= Rcos62"~ 33 sfn65°+4-cos7l’—é4&in7!°
41 - 42650 1>~ 3372
L171-5 6.43
= 688e -367°
Do oy = 698 coslot-0670D .

]

i

WiTHoRT ANY LOSS OF GENBRALITY,
WE CAN JusT DO TTHIS PROBLEM WITH o8
TWo = 1NUSDIDS .
LET Tue Sinusoips BE Acos (wi+8)
AND R cos (wt+ 3),

THEN A cos(wt+eD + % cos(wt +6:0
= Ro [ (ALS, +BL8, R =0
TROM RWE 2

2 Re Lye™ ] =0 whege

]



= RelYlcoswt -Im{ ¥ISinut =0
SINCE  (OSwt AND Simwt  ARE LINEARLY
INDEPENDENT, RelY mid Im[y1 musT
Be O. HENCE —Tue Sum oOF THE Two

PHASORS ARE  =z£Ro0. .
U> PHASE = Han™t 14 '4 49.4° '
€2y PHasE =

(i )= ()=
3> PHASE = +an™t (2 /) )=t G2)= 394

HNE (2 )+ (12 ;])3 - & ¢ 124 i
LET A= (6t s:pe'd"’
(2-64)
A= _lgsikle €71 Jemse o
T2-¢) i .

Va4

Vild) -\

4% Sihlwt + 230D
=17 cos{wt -87

ve Y2 o= AR/ (230°-90)- 171/4-%°

nol
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W = 4% os130° ~ 1Tcos 8%+ d (48sin140°% 175in8)

= "53.6 +433,2
HERCE  Jys) = E! 53.6%+(33.2)* =

o

ARGV = Fan’ 322 0 148
A _53,5 = L]
MET ey = Medtwtried

2.+?>é
THEN Y& = 14 C22:'3a—1 '[COS(N-H-IOO)

as.,\(mt +168)
Rel¥edle 81 2 cos (ot 100D+ 3 singot )

-ﬂ-[ ff’-!' 22 Cos{wt+/00” +¢)J

WHeRe ¢ = w3 =-563
19 cosfot +1 00’ 56,3%)

= 19 cos(iot + 43, 7%
= (G)(Z)-}qu)( )‘ ~4
>f

@ Rel Ly¥y= Ra[(zw Y(6+ 43

(z)(£)+( Y4
NGTE THAT Reh{'k]1 é L\r"]

L Rely®] =

o A i




(6:29 = i¢ed

@ ReCYEH

n ]

@ Reliy™

"

"

LeT

THEN T =

> W

n

[ ]

'&?' 0%’ ‘l= ”ijctr

Rec Qbe—.azos)(“&ﬁ-a)]
Rl 1611 @35+ *]
l76 cos (208%+437)

Ee [ (ne'f“)(’é e8]

RQ[ ” ) IG &i (45-105')]
176 cos (43°-208"

zlzo

¥ = VowRE |
VY gch,
VowRC (1~ FWRC)
L WRO?
QQWRC . l." QURC-L |/7'
WReY ¢ )]

= Ve WRC

N RS

—~

ALSD PHASE = ton L=WRC - _an'urc
I = Tan WRC

Ve R+ iNQ

LET V=
T (WL RWC

R Vo lR*iNL]

L C-wad) + 3 RWY
=.Vo JR¥+ L2

LU~ + RwF

Ruc

-\ L.W = -1
-wHke

PiAsE = ¢ =

= 6‘|
+on (6, -ea: Foand, ~Heab,
V- +“"\“6|'h’u§z_
[ w‘-/R -

|- L
R " TFwe
. c\-_w3L$EJ§ZWQ
RO—WLE) + LRWC
PHASE = 6\ -B‘L
= 3y (-0-WHO - RBWe ‘X
RC-W2zL O+ LRME

Since

JWC
-Wrie

o R WL

@m PHASOR Y = 160€%° YOLT = }60 Yoigs

o W= Cdjfic) = :L = .awc_\}' FROM RULE 4
t = a(%‘??)(zou)(; 609
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L= 121 = p21ed” A

@ W= Rel t,;,éy"t] 907 Gk
= RQI | 24 Q_‘a Q'd ]YHA
= 1,21 coslat+90DmA
= 12 c,os[;?>"}7t+11/2*9ﬁhn‘35 A

@) SINCE THE PHASE OF &) Is 907 GRearg
THAN  THAT OF VI) , LEY'S MAXIMA COME

EARUER . jo.

‘T WEADS THE NOLTAGE ,

1"

S

Vi %)
T 2 R
= JELSO CoS* (3761 +245°)

35 cosr(376t +30% WATTS

B Pav= Azig FROM €a&7. (49)
= —I—S__Z =
20 - 2B W .

Tms 1S SIMILAR TO Exertie 4.z

EXCEPT THAT VOLTAGE IS & )yew TINSTEAD.
Y LEb) =

(12v) sin 37ét_]
s FROM THE RESWLT oF EXER(ISE 4.4

e BLdgy s =y

= 2% 5 +—%‘£]=25.%mw

A BTN
—_—
N

@SINCE Pav IS TNDEPENTENT oF THE PHAE

T ResuLT o EXERC

_ SE 44 CAV STILLBE (SED.
Py

=2 (0000)(SmMY-+ zom) = 3.125W =

m




(.0»3 V'rms = %" = _f-g_v_ ’6-?7 v

-

B 1w = VO - 5?% Cos (376t - 20°)
O

]

8 cos(376€ -20°) mA

Img:&."—-i:
= 5 5 66MA

Verne = AT vrendt
) = '%.'S‘J V.» [,osz'l.ut&(;
= Yo' ] cosPut dt
- Vo [ ;T_] =

o Vymeg = Vo , WHIcH A&REFJNlTH
= -l
EAT 4.10

Vime = L {7V cos ks gt

= Vo STCos”(wt +#)dt
=

%ﬂ_— f i+ cosCzwtspl]dt

V[T] e

H

= Vms

w2

Vo /JE .

Fkom EQT 412

V"H\% = ..L.5'T U&) dt

=mt[go DJt +j|g 31‘;{- +
f*odt]
4m£[ I8 msec Vj 45y>
> Vims = 242 vy

C v, .

= == (7 Ve dt

[ Gyt

= L QmecP

2
2msec 3 (ppopy - 22V
2 VYms = 4. /55y

2 msec
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'FRDM RULE % , THE AVERGE POWER CHA PTER' / - EXERCISES
ENTERING THE ELEMENT 1S V2 ReL v i¥] 7. R (J_U_z) N
Prva= - Re[ Vie¥ Ted°) T Re L, T IvjeRe
=L i
> RQ[ Vlll e} ] _ ] 1006 ) Jooo
= Yo Vi, cos g 14§ GOHOR P )7 [+ €.28)
= 24,7 ~ /S',S'J' Ly
NEGATIVE POWER MEANS ENERGY IS (the rasT sTep DewE REST wiTH A
FLOWING OUT OF THE ELEMENT. CALEVLATOR)
| S| EOD
THE
THE_ PHAGOR OF THE CURRENT = Y - FHASOR CURRENT THRU €, IS
¥ i - %o e Sy o= dy =i = | C./C,_-AL)'E@C,
Pave— 'li?‘zr-\,.’:k ]:-. J{RQI ,Q'_i ]:ZRq:R']:_Z_-_E ! bioml . ‘

[+¢, /¢, +jRe C,

= v jeC frnlefes 2. 2 Gk
~r A . - L)w | o . C - I_’ -
%, J 14€, Je, +iRe | o

Prwc-: z". Re [!’ .\f’ ('J)wc]

i (Z’,-m‘)_J 527 (450) (100) )
jufwc Re[4] = O el 2 .
:Z ~| w E - -

Z -
@ {+ 2 +J'2Tr(éj‘b)(roo)(2.}0 £)
THis 15 AS wE FxpEcT PHYSICALLY,
BEmwe uwaBLE TO contume POwER = 0,69 V
(As A REeSIsToR wouLD) Twe cApAaciToR
TAKES i MO POWER, On THE AVERAGE.

(SomE ENERGY Dogs SuRéfE i~ Amp BicK
OUT DuRing EAcil CYeLE, THovsH.)
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