98 hese complex numbers and express your

7.5-310 = 12-‘5/" an (%‘)

. 2
VN 20 =17.3 | 953
l '116-;‘8)(4+;‘21+—10+j24 c,( %

(c) 20 + (16/=50°%5 + ;12)

)&:Z%b 50 —_53,9,}%0 T G4

n.s &
—90.6 y s L
5 = "0-15}"“')6‘\"”5
9)&32 -0 o
24x \L-)3L +l6 - (5-12)
32 /20" 8
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(-1 ) (S35
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99 Evaluate the following complex numbers and leave
vour results in polar form:

3je0°
(a)‘i{wD (6 -8 4 Y
HOZ NW35/-507)

1’+)6| 5+




«) 5 < 6-38 + 5[§;

2.24
5[50 (g,)gq+ =y {39° /)
*)9'75

L,__(7 l\~3715)
| S ?—‘155//'/

9.12 Let X =4/40° and Y = 20/-30°. Evaluate the
following quantities and express your results in
polar form:

(@) (X + Y)X*
(b) (X - Y)*
(©) (X + Y)/X

(Qﬁtﬁo-)_ 1o [-20° > 4 Yo~

U :....w’
(/5 06 + y L S} + 113 - 3’10} LTL/ \’”\/

M—ww)qu
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D) 20 5 (t +4C”)
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L@E’é C) X (H = 172 cos (/L‘L‘)'T'ggfn (’2"6’}
‘g,(}*:w C v s (?.T/;" )

Cos(q—eb)"r)_ O”ao’sla—g/\o\g“
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(Tere29- Jm) 2382
x (= 1330 [ il 7_+)—<- d Sl{zf)]

NERTE
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)32 E
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AVARCY I S
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=8 Cos (10E-267) w0
L= %0 w4

— g( ) lbbz mA



9.16 Transform the following sinusoids to phasors:

(a) =20 cos(4t + 135°) (b) 8 sin(20r + 30°)
(c) 20 cos(21) + 15 sin(21)

2a, 17, /8a 19a 20 12 240 26, T
30,3 % 4, 43 65%) 42 66 72
o 9] 93

9.18 Obtain the sinusoids corresponding to each of the
following phasors:

2)
3 (a) V, = 60&\{&,—1 W0 Co s (Jc-t"lg)
D) Vo=6+8Vo=40 Yr=10 Cus(4ob+ 52> ) V
(), =287 A, =377 ,-.-..Z%o;s(}:ﬁt )A

- . 403
DL=-05-jl2A,0=10" , _ _ -3 Cs(/o00 £467} ‘ff) A

~ 13 os(looot —112.6" ) A
9.17 Two voltages v, and v, appear in series so that their
sum is v= v, + v,. If v, = 10 cos(50¢f — z/3) V and
v, = 12 cos(50¢ + 30°) V, find {.)

e

V= o 607 v Y. -z [35 v

e e i,

———

AV V VA /OCM(Q,Q\ (10 s (s ) \)

\ +l 2L Cos (3'°>/—Jc \1&\9\“(30 )/

e P ,,.,_—n'-w-""“ ._p—"""-/

5 +4y32 [ + =
(5263 )33 515 06) =V
1< -y —  L.6% N
’1/‘.,13 é/ 1% ,?,_,:%L’(Hw (. éoa-‘»(S@qgo)
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939 For the circuit shown in Fig. 9.46, find Z and use
that to find curn:nt I. Let @ = 10 rad/s. ( E
- voSh e d\ 7N J‘Z/\mﬁ

‘]LO\'T:T}Y" Q/(Qmmka
\/Q/\/QN»L,?

15,0°V

“o=)
Zeg= br)lo 4 04/%M1>

=44jr0 \H?é

Lé—t‘)'l
P

-’GLHJHLH“)%LO o + 134

ey
Toy = =154+%10 - 562 /J%D'“r?j
W I
16 + 31 ay [ s

Sl 120

Y =~ 19-0 Z}/IL—/



942 Calculate vi{f) in the circuit of Fig. 9.49. =200

50 Q |
00 —WA— A

—wn—] §5exis x 20
"

50 uF © =
g (-7t 1H Q L ﬂ? -————-\—--.._
e (520 ,

Figure 9.49
For Prob. 9.42.

9.51 If the voltage v, across the 2-Q resistor in the circuit

of Fig. 9.58is 0 cos2 V. obtain iy — )

— 355 (R -
aVas 01F 0O5H

¢v~ —]| "T"‘"-% :.\7_:: éio \/

10Q Ya

e

Figure 9.58 1==(1'5'L31
For Prob. 9.51. —-\/—: L(SLEi (2”5\“‘)
To= Vo usfes_(25%)

o
I, - 95(1“5“\)—% 2%
1%0—-5[90—&‘4("
=35 -518D = 125 [f_ﬁi A
A= Sws(-537) A

9.43 Find current L, in the circuit shown in Fig. 9.50.

b 400Q
S/CA () 2200 =-pMo0
Ja0Q

Figure 9.50
For Prob. 0.43.
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.55 Find Z in the network of Fig. 9.62, given that
ﬂ Vu' = 4&\'
ML ?

20 .
W1 Z]

204-90° V -_p) a0 = }803}7 é’&ul/

) Le

R

e .
e slitzgs)) , JF = wjo,

12+ (—jV//(z+3%\) Z+,¢

e [ge(2458))

R

-1y e )
s (J’r%\“})J L
L+ (gulZ+1y¥ : -
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Bo (27 x 3% -y

12Z+348-54Z 3L 2k

yele Q?.»j‘f)Z b 2259y
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Figure 9.68
For Prob. 9.61.




991 Figure 991 shows a senes combination of an
inductance and a resistance. If it 1s desired to connect
a capacitor in parallel with the sengs combination
such that the net impedance @ 1

what is the required value of C S ¢
yo Sl
00 T
Zef = C
-:i:'ML 2mH
B e = Zo €T
Figure 9.91 g resishivt = &
For Prob. 9.91. lm(&,ﬂ O
Ze oo 1 (104—3%)
T Jwe = loxjue
=
—— |0+5'L0 1_\_3106— — ox0 L

5
_Uo—qw} (’l lxlDC — Lo C)@

toorzetl —j10 ¢ #jrosilxol

L/l Tx LD C) <+ (10 C) 5 (’)

U %0 C 3+ 2x\0 C

J———

e

— D C —F?-—O““‘L(Ho -

P ol

S
— -

6 = M
2.0 = ngO C = C = 2 (\/\[:3

9.62 For the circuit in Fig. 9.69, find the input impedance

(o)
500 2mH

Zy,at 10 krad/s.

1=V jL0xYv 4 2v
50

_{\vox V_
>5

Figure 9.69 b
For Prob. 9.62. 3187 0"



N S | Y
V = 3506

Z?n ~4v . | —,T B
I‘f'\., V7§D

9.66 For the circuit in Fig. 9.73, calculate Z; and V.

200 énon
15,/90° V 1') Va2a  bo—Vp
v
50 =

—
-~
O

Figure 9.73 ) 1 = CQO"& S’) // (Lro {;J 10)

e - f20-55) (402510) (45 a0
R Goxy 5 TS
Vob:\la\"\/b

= hs/a° | 1%~ £o_ )
2045 4onle
- “S@ rea 50§00 + T
i (zo 5 5) (404310) \
= 11 ¢ \%o _Fs0 - AT x (-7 €O

¥o° *w*@ . \C&/Y(\\?
= —)lot //




9.72 Calculate the value of Z, in the network of
1  Fig. 9.79.
ML

JeQ
ago T

B0

o \/
209
200 100 )
bo ‘zz\/:‘ ”\S\Nr.-b

Figure 9.79
For Prob. 9.72. M__._ g >
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ey N3
- r'a ] ’l_’o :f
jgizjv ~0L>51‘ :Eﬂ%;:;ﬁ; ‘%
. vdr
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4- v
b

2.- caa 4 ((sz)//(*j‘fﬂf))

=4+ 2 & (°5+31’) (q’ik)
\2- L
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I'L-—']L ””"’32‘
7%{,\{ B+ 4% DT = 93¢ - 46 5%
- b 1 -5 1
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9.80 Consider the phase-shifting circuit in Fig. 9.83. Let - & H T
V,= 120V operating at 60 Hz. Find: N

(a) V, when R i1s maximum W) = }’LDTF )’OLQL/
Sinc

(b) V, when R is minimum

(c) the value of R that will produce a phase shift of 45°

0<R<100Q o, a) K=o -
¥ + \(;9—:—“_;2*‘-!{3: - {Lo
v 200 mH = v, =
. (07 ynor . Sp+ 2N
Figure 9.83 _ {15 xino
—_— T«
bh) R=[o®o Co—+y {2 o
—_ , —P -
V: = o y__,i.--lfbj,o /fz’*\} (> [S63
)?5—'{" ‘;’5‘60 Zﬂj
Vo -2y
=110 »
"‘""——-——-
- 1)
\/bﬁ [7/0 io _ ]"/D {ff )_/

7 . ﬁéibak - P D | s
{?/D L\\j'.]—g ' .}\jo —_— "FO\?:nnrn L‘lS [ oS
RS04 15

H’fﬁo/mada
Jani, 450 = T3 o lmals

R ;@Sw/mq(td{f/



9.93 A power transmission system 1s modeled as shown
in Fig. 9.92. Given the source voltage and circuit

clements O
V,= 115/0°V, source impodance 1S {O

Z,=(1+4050Q, line impedance

Li=04+,030Q, and load impedance
Z,=(232+;189)0, ﬁndlhcloadcurr ZS ‘,—“ZZ{ TZ(_/
sl

1+70.5+0. (é”\'js o132

- J\% 4
Source Transmission line Lload ——_ \\’ Sf /
Figure 9.92
For Prob. 9.93. 75t ) O

ilBL—23éﬂ>
B R

i

T, =3-6(2 A
C’fl&‘)‘('b’ O SINU SD;DM \/AT’~§K( )LALU.I\/\

AN ALAR B
D.6-Y, C,A—'\// Supepo B S (Qu/rwcL DSaus..
[ hawveain /\/of*fom/ Dl?’H/UP//Bah Uy ?fu.»éaﬁ*cz[&f:

10.7 Usenodal analysis to find V in the circuit of
Fig. 10.56. ~—nD.6G M,
V-iz0 Z; +b ( -+ V + Vo

40Q j20Q v
- N L O
=
120150 v (F) 6/30° A ——J‘3OQ§509
Figure 10.56
For Prob. 10.7. ) 3 ~
- -1¢ . / O
\/ \ -+ ’1 b _L_ - 6 5 é

f;;,\l’bo REL



10.10 Use nodal analysis to find v, in the circuit of T =

5/ 1 Fig. 10.59. Let @ = 2 krad/s. JIXI X VXS
\m"ﬁm
ML

— !
+
36 sin wt Dzkn§ Vy 3('50 mH 01 v, 4k.Q§""o
("‘\)36}\' - %J’aQ'Q’D
O
Figure 10.59 QZ
For Prob. 10.10. \/
x_.«
—33e = o+ VZQHL fu“o @
B3 G G
\)j\’\[? - D.] ’\[_;( a AZE_ "~
—\1LS ©
D7)
. A\ . B3
. _ % Vx - 38 Vo
@ —-3.56 _ \])& )V'ﬂ ) —+ J_____i__/_’"
"-—{:OT Todo Tow =

(\f Vx <1+_’ﬂ) “58\/°j @




_-»'3_3\"'),13{:=' W{\L‘ __N —+ JZ‘Q/L" o \b
- 4foo
\\b\?boacym f’;:— \[»;—_—, \f f:_,ﬂoao-\/
// =
&Mw

10.23 Using nodal analysis obtain V in the circuit of

Fig. 10.72.

vV

R
MW

v.(*

Jol 1 +
— —FV

1
JwC

Figure 10.72
For Prob. 10.23.

a + bj'

a7
T

10.39 Find I,. I, I5, and I, in the circuit of Fig. 10.84.

10 Q

3
g ML
200
AN
B
12/64°v (F)

— —j25Q

Figure 10.84
For Prob. 10.39.



I, N :i: v (A)Xlg Matd

T- A\L

10.40 Find i, in the circuit shown in Fig. 10.85 using
superposition.

3>e
) {—-n

25 cos 4t V @

Figure 10.85 -«Z) 7T ('L&,,%Ac{; ﬂfﬁ*)
For Prob. 10.40.
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= ’Ll; x j%
- ,_ T
L it
2234 -

) : yLow = L7
P T L) D)
PR pu \ X

g +y\6+ 1P TxyY (gé'nlb\) j\ o) L)HSL

Lﬁ(j{/g’ 1S [0
— )'L':? - T — 9
/
vl Io ;-—E"" —LIS
’11) 14 7 (7/0 \] DL) V2 .
= 0 L
’ 1 22 Cos(4-4S) A
SPaW \F/ vy LS- ’
I, 1
20 \/ ::-> j\p = Lo = (o A
- A b
. 1 (5-\":_}0 A
1, ]l = (0+ 5= Cos (‘ff——%“o) A
\!7 /
10.48 Find i, in the circuit of Fig. 10.93 using superposition.
i
2?|”F A V)l
I ffo 1. = 7'{] +{O +15
150 cos 2000t V () o %809 %1009
L1

6 sin 4000tA(P %GOQ CJ_P 72V

Figure 10.93
For Prob. 10.48.
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3y ((%O,\.SN’}.G) 1.‘ _ 3o 1?/ = ‘%O)

¥ —~ %0 11 +24o T = -6

S

<\EO—)—'\3L‘L}1IS 1 1! - 1§&0 _-FJ'SGO
bovadon T, ve T, bwluae.

100> — 1,
M) F2V DC o~

r“ « “_’l‘_;“]

N

10‘” = t2 = 03 A pe

WAAS
10.49 Using source transformation, find i in the circuit of O’{
Fig. 10.94. wz=10 ra SL)
VWA »
—
20Q ; 1 & mF ﬂ Sle
25 cos(20t + 15°) (%) % 20 Q L ) )
1 . -
125/15° )-( o
L___ J 2.04.2.) J A gﬁr.’o'«j

S

Figure 10.94
For Prob—9=9:
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(s 1SS x 1o = e (18”7
1-__  —— —
lo+ y\O \F’z/%

10.58 For the circuit depicted in Fig. 10.101, find the
Thevenin equivalent circuit at terminals a-b.
a

@ 10Q
VWA
(H3aea == 30200V ()
[ ]
b
Figure 10.101
For Prob. 10.58.
A e - \’L”'\ N =1

_....—'-—Pskb N

ZT[«,"" kﬁénnl&@lﬂ Sl?‘ur\o»«aorgk

— oo _ ~{lo

Zo. = Al° il = - —
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= (o [-90b
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10.61 Find the Thevenin equivalent at terminals a-b of the

g 1] circuit in Fig. 10.104.
ML

49)"‘;11
llx s Oq\
> - —j3Q 151, E\ "/
et
S ob

Figure 10.104
For Prob. 10.61. /g, "‘\HL\

T+ 5L, = L, = tlx-; Yo (0] }\J




10.72 Compute i,(f) in the op amp circuit in Fig. 10.115 if

vy=4cos(10DV. 0 = |poo D |
50kQ \, ©°
A=

d<
L N
\7
<
~ww—] ﬁ
-
o--..

(-

(S

Ao

=

L

Figure 10.115
For Prob. 10.72.
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9.51 The circuit shown in Fig. P9.51 is operating at a fre-

quency of 10 rad/s. Assume « is real and lies
between —10 and +10,thatis{—10 = a = 10.

a) Find the value of a so that the ped-
ance looking into the terminals a.b is purely
resistive.

b) What is the value of the Thévenin impedance for
the a found in (a)? (Lo lasr Srhv

c) Can a be adjusted so that the Thévenin
impedance equals 500 — j500 €? If so, what is
the value of a?

d) For what values of ¢ will the Thévenin imped-
ance be inductive? ( Im leasmy f%ﬂ\—?)

Figure P9.51 ;3390 ANAR Y
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10.75 In the op amp circuit of Fig. 10.118, find the closed-

g 43 loop gain and phase shift of the output voltage with C F—‘
ML respect to the input voltage if C; = C; = 1 nF,
Ry = Ry= 100 kQ, Ry = 20 kQ, Ry = 40 kQ, and 1y = l
@ = 2000 rad/s.
o

\-/"'—'—" q
JWC— jx’mo x\o

_ 5
"—_‘-v—";'_‘ Z = -J Exlo
Ve ~

¢,V
l s |
i | ALD
=@
Figure 10.118
For Prob. 10.75. @ V=V Vi-Ve \,r’,,\/u/3 _ o
S T e
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10.95 Figure 10.136 shows a Hartley oscillator. Show that
the frequency of oscillation is

1
22 \C(L, + L)

(w» J___}%vo
j% i

Figure 10.136
A Hartley oscillator; for Prob. 10.95.
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11 *lssummg that vy = 8 cos(2t — 40°) V in the circuit of !

Fig. 11.37, find the average power delivered to each J Tx 27
of the passive elements. -

sl T 12 "L RSV
‘2&0 \‘/ L’*ovv T 2.
Figure 11.37

For Prob. 11.5. R B 9\,/ 8

< T Voo v-8;~0
L \f"-'- .LJubl___ N "": K- & 1
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11.7 Given the circuit of Fig. 11.39, find the average
power absorbed by the 10-2 resistor.

P =
0y, Fon™ !

REREE:

Figure 11.39
For Prob. 11.7.
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11.17 Calculate thexalue of Z; in the circuit of Fig. 11.48
in order fo jO recelve maximum average power.
What is the maximum average power received by Z,;?

x
ZL’; %TL\ ’O]ma./(,‘

5,/90° A \\e
Q X Yo
O

Figure 11.48 K4
For Prob. 11.17.
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11.20 The load resistance R; in Fig. 11.51 is adjusted until R £ ]K
- the maximum average power. Calculate P
th¢ value of R; and the maximum average power. L= IZTL\,) olm A
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Figure 11.51 ‘}
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11.30 Compute the rms value of the waveform depicted in

Fig. 11.61.
V() A I 4. !
I
I
2 by —
/ /I Vo, = AJV"&L)J&
_(1) R 6z ho ¢ o
Figure 11.61
For Prob. 11.30. 2 o |
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11.39 An ac motor with impedance 7Z; = 2 + j1.2 Q 1s sup-

phed by a 220-V, 60-Hz source. (a) Find J_)’fj P, and
. (b} Determine the capacitor required to be con-
“nected in parallel \Mth the motor so that the power

factor is corrected logun nity)
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11.45 The voltage across a load and the current through it
are given by

vii)=20+60cos 100r V

i()=1-05sin100tA = | 05t j0ot-907)
Find:
(a) the rms values of the voltage and of the current
) the average power dissipated in the load
2% |
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11.52 In the circuit of Fig. 11.71, device A receives 2 kW
: lagging, device B receives 3 kVA at 0.4 pf
leading, while device C is inductive and consumes
1 kW and receives 500 VAR.
(a) Determine the power factor of the entire system.
(b) Find I given that V,= 120/45° V rms.
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Figure 11.71 %, WoVAR.
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11.59 Calculate the reactive power in the inductor and
13  capacitor in the circuit of Fig. 11.78.

ML
sz 000 (100 8"
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Figure 11.78 L
For Prob. 11.59.
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11.61 Given the circuit in Fig. 11.80, find /, and the overall

complex power supplied. a B

I, ) B— i‘Lo e )l-” Yw
— 12 kW & /93
0.8 kVAR (cap) ‘| 4 l/' {
0 Vand
100,/90° V @) ~ 2kVA

“ akw l
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Figure 11.80 ;
For Prob. 11.61.

LTS kR
\s‘/



*
Yo S8 -3Ur% =1 loo o . To

Io.-—;(%

2

= 550 .3:;!"
ggnj’)_)f%-}ﬁ-:_ tosg- S Lty |
Toe g5 §

= 'L?‘%—rb?’og% A

o

50
11.67 For the op amp circuit in Fig. 11.86, calculate:
(a) the complex power delivered by the voltage source
(b) the average power dissipated in the 10-£2 resistor
=/150 K2 200 kQ
. J30KQ g0k |
'EI’J - I i — L]
—{—www V
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§ 0\ p _ 9
50V (©) LEP T
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Figure 11.86
For Prob. 11.67.

T T A

I, = —-:"_E’_f__._,__
lox Lo

Hooe o — J 300
=D P - L \L\% \ o
lo n *2’

2. Yooos +jtoeno
= :;E}_E___a - "-é‘LngD“;E_?;bVA

-



11.73 A 240-V rms 60-Hz supply serves a load that is
10 kW (resistive), 15 kVAR (capacitive), and

22 kVAR (inductive). Find: (;S by

Vg
(a) the apparent power / ’\ Q
(b) the current drawn from the supply

(c) the kVAR rating and capacitance required to P Sbr

improve the power factor to 0.96 lagging
(d) the current drawn from the supply under the new '55 ﬁ'g 03k

power—factor conditions
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11.85 A regular household system of a single-phase three- oloe.
wire circuit allows the operation of both 120-V and
240-V, 60-Hz appliances. The household circuit is
modeled as shown in Fig. 11.96. Calculate:
(a) the currents I, I,, and I,
(b) the total complex power supplied
(c) the overall power factor of the circuit
[v]
L1 L =1e =)o
- VIk T.o1 = [to
120 £0°V (F) 120Q 2 Lamp N TS fzass
I Jo+;5.65
I 1 IR 20Q § Kitchen range
10Q g Refrigerator IL: LYo =l2 L
120 0°v (F) > o
1 15 mH
. I
. /“5 ‘-'——“"'_____ - C
Figure 11.96 \>Jk§><l0 X’)‘D-Qihm.\)lj’eg'n—‘
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11.91 The nameplate of an electric motor has the following a {f/'p (3 2/‘3{’@’1

erd information:

Line voltage: 220 V rms
Line current: 15 A rms
Line frequency: 60 Hz
Power: 2700 W

Determine the power factor (lagging) of the motor.
Find the value of the capacitance C that must be
connected across the motor to raise the pf to unity.
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1.95 A coupling capacitor is used to block dc current from
efd an amplifier as shown in Fig. 11.98(a). The amplifier
and the capacitor act as the source, while the speaker

is the load as in Fig. 11.98(b).
(a) At what frequency is maximum power transferred
to the speaker?

(b) If V,= 4.6 V rms, how much power is delivered
to the speaker at that frequency?

Amplifier
Coupling capacitor
v, H Speaker
(a)
ooy A0 F
! —YWAm—] : E
i | | Zea |
' H [ |
Q| 5 s
' ! i 80 mH!
: i : ;
R ——— . |
Amplifier = Speaker
(b)

‘igure 11.98
=or Prob. 11.95.
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10.6 Find the average power dissipated in the 30 ()
Pefice - resistor in the circuit seen in Fig. P10.6 if
IR, = 6 cos 20,0001 A.

Figure P10.6
30i, 1.25 uF
AN |¢
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12.3 Given a balanced Y-connected three-phase generator
with a line-to-line voltage of Vg, = 100/45° V and
Vo = 100/165° V, determine the phase sequence
and the value of V.
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12.8 In a balanced three-phase Y-Y system, the

\ ~ [ S

!/C %rcc 1s an ach sequence of voltages and
n va

= IEO& V@ The line impedance per
phase 1s (1 + 2) Q. while the per-phase impedance
of the load 1s (11 + j14) Q. Calculate the line
currents and the load voltages.
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12.13 ln the balanced three-phase Y-A system in

5 13 Fig. 12.46, find the line current /; and the average
ML power delivered to the load.
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Figure 12.46
For Prob. 12.13.
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12,18 IfV,= ?.20!60” V in the . 12.49,

find the load phase curre lu. Ioc. and I,
aQ A
Eha \/m) \/ﬂrﬁ

Threephase, |/ 120 pa T
Ymet;ted ’ 33; bl ot
; po va O
{+) phase b~ /s AMM—TIN—A C
sequence | B 1o a0

Figure 12.49 N Vay, =Va.— V,
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1230 In Fig. 12.56, the rms value of the line voltage is
208 V. Find the average power delivered to the load.
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> A —
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Figure 12.56
For Prob. 12.30.
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1236 A 4200-V, three-phase transmission hine has an
impedance of 4 + jQ per phase. If it supplies a load
of | MVA at 0.75 power factor (lagging). find:

T 5 g5, —

(a) the comﬁaicx power
(b) the power loss in the line

(c) the voltage at the sending end )V&&\ — Yoo0y
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For Prob. 12.39.
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1247 The following three parallel-connected three-phase
loads are fed by a balanced three-phase source:

Load |: 250 kVA, 0.8 pf lagging
Load 2: 300 kVA, 0.95 pf leading
Load 3: 450 kVA, unity pf
?_F’); Vi
If the line voltage is 13.8kV, calculate the line —>

current and the power factor of the source. Assume
that the line impedance is zero.
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12.55 A three-phase supply, wnlh the line-to-line voltage
of 240 V rms, has the unbalanced load as shown
in Fig. 12.62. Find the line currents and the total
complex power delivered to the load.

")g—{-Jlé
I'Pr") ,—_I,c,,}( = Iak - bine- cmrrent” =

Joc -~ Tep =dbp — h £
I(,A—-IBC_:"IC\? e ~ “



12.80 A balanced three-phase source furmishes power to
the following three loads:
Load |: 6 kVA at 0.83 pf lagging
Load 2: unknown
Load 3: 8 kW at 0.7071 pf leading
If the line current 1s 84.6 A rms, the line voltage at

the load 1s 208 V rms, and the combined load has a
0.8 pf lagging. determine the unknown load.
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1135 A ee- e line has an impedance of
0.1 + jO.8 2/ The line feeds two balanced three-
phase loads connected in parallel. The first load
is absorbing a total of 630 kW and absorbing
840 kV. g nd load

1" Y-connected and has an impedance

1536 — j4.48 O/ e line-to-neutral voltage at

the load end of the line is 4000 V. What is the magni-

tude of the line voltage at the source end of the line?
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11.37 The output of the balanced positive-sequence
three-phase source in Fig. P11.37 is 41.6 kVA at a

lagging power factor of 0.707. The line voltage at
the source is 240 V.

a) Find the magnitude of the line voltage at the load.

b) Find the total complex power at the terminals of
the load.

Figure P11.37

0.04 0 j0.03Q

Balanced 0.4 Q 70.03Q Balanced
three-phase T WV—""""——®hree-phase
source 0ouq j0.030 load

12.81 A professional center is supplied by a balanced
three-phase source. The center has four balanced
three-phase loads as follows:

Load 1: 150 kVA at 0.8 pf leading

Load 2: 100 kW at unity pf

Load 3: 200 kVA at 0.6 pf lagging

Load 4: 80 kW and 95 kVAR (inductive)

If the line impedance is 0.02 + £.05 Q per phase

and the line voltage at the loads 1s 480 V, find the
magnitude of the line voltage at the source.
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Time-domain analysis of a circuit containing coupled coils (a) and frequency -domain analysis of a circuit contain-
ing coupled coils (b),
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13.4 (a) For the coupled coils in Fig. 13.74(a), show that
Ly=L,+L,+2M
(b) For the coupled coils in Fig. 13.74(b), show that
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EGE
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Figure 13.74
For Prob. 13.4.
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13.12 Determine the equivalent Leg in the circuit of
Fig. 13.81.
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Figure 13.81
For Prob. 13.12.
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13.16 Obtain the Norton equivalent at terminals a-b of the

gﬁ circuit in Fig. 13.85. Z .
ML wM =) N Ly n

Ti 8.Q_j2‘Q m IZ

80,0°V (X 1493 EJGQ ézg L, =

Figure 13.85
For Prob. 13.16.
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13.24 In the circuit of Fig. 13.93,

f L =k\/4x2
Q ﬁl. (a) find the coupling coefficient, =l =

(b) calculate v,
(c) determine the energy stored in tlgt_a_ coupled "

. mduuorsqtt:fzis 18 91(1) '*-Z- 2 1 {Z)‘}‘qx? (1) (‘L)

.2
WY
I
A S .hJ'
12 cos 4tV i‘)
Figure 13.93
For Prob. 13.24.
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*13.28 In the circuit of Fig. 13.97, find the value of X

ﬁ that will give maximum power transfer to the
ML 20-Q load.

(NN =P
j10Q 5
g X Yulc
e
o ®
v, (F 1129% §j159§209

Figure 13.97 N> \

For Prob. 13.28.
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13.33 Determine the input impedance of the air-core
13  transformer circuit of Fig. 13.102.

ML
j15Q
10 Q 20Q
o M m MW
i j12Q j40 Q = —j5Q
L
O
Figure 13.102
For Prob. 13.33.
T
Z-m’—'flO“r:\H, + [
Lo+,3%
= rLoo«—Szgo _\.SLQD .___bgz,v LS
B “lox (35

= 54y%°  _ lygny o~ Wy U

Lo~ \)1 5 4+ \ ) \S'ZE / 60
13.39 A 1,200/240-V rms transformer has impedance

~
p 1 \i .% / % O'U
60/-30° Q on the high-voltage side. If the trans- . —'
former is connected to a 0.8 /10°-Q load on the - ’(5 + j:}‘q S
low-voltage side, determine the primary and
secondary currents when the transformer is
connected to 1,200 V rms.




