*8.67 In the op amp circ\l)'(t of Fig. 8.112, determine v,(f) —> ?
f0rl>0.l£tvin=u(f)V,R|=R2=101(.Q,C|=C2 !

=100 uF.
) c
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Figure 8.112 i_-”- C Q/(lf -~ V) C Q/
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9.7 Iffigh) = cosep + j sing, show that fig) = &

98 Calculate these complex numbers and express your
results in rectangular form:

60{453
75 - le

"ﬂ 20

(6— 84 +,2) g 10 + ;24

(a)

(b)
(c) 20 + (16/=50°)5 + j12)
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S = 0.6} 16.%5
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99 Evaluate the following complex numbers and leave
vour results in polar form:

3/60°
la)5{303 (6 — 8 + ,%)

(10/60°%(35 /-507)

(b) 2+6-G+)
5‘@_19— (éz\) <Z+ 3@8(&)—"‘%5 (é‘o))
S (507 (6 ¢+ 5+J2 ﬂ (2- Q)

(3_+3)(lf))
A (é ?_)_ 3”1g+1gz,+1-é}

= (3" 695 + 5,4+33-%)=Z£<30~1%0+56+J3?)
>



24.3
= /%° 35-6?' +1~6f5b ~tan (356 )
- ZBDQ 50.% _Us AT
_ Y
p 5‘0% 6/

9.12 Let X =4/40° and Y = 20/=30°. Evaluate the ><.~q Yo
following quantities and express your results in

polar form: X-_-_ Zf JL]'OO
. €

(a) (X + Y)X* . e
(b) (X — Y)* X = 4e”

(©) (X +Y)/X

aﬂ()(_w/)x 440"+ 2o 2o )4 o
<3°c, £S5 +1F3 jlo) Cy=c)
_(@ozé_.ﬁ%} )Lfﬂi}
= WY [-207 G (-19”

e

= 8L (oo

9.16 Transform the following sinusoids to phasors:

(a) —20 cos(4f + 135°)  (b) 8 smom +30)
(c) 20 cos(21) + 15 sin(21) NS oy /o e

0) —20 fi3g® = 20 50 [[25]
=20 (~y5”

h "o (z,ot+30°) _ KCos ('2,0154—%0 ‘]O)
))%5 > Cers(20% -607) *%?Z___
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9.17 Two voltages v, and v, appear in series so that their
sum is v = v, + v,. If v, = 10 cos(50f — z/3) V and
vy, = 12 cos(50f + 30°) V, find v.

LS
O:.(ogﬁ(€0t~éva + 120os(50t +20%)

919 VQLO)'; zus(KQD) V
- C=1pF
S = Yein

u(H ~ ¢

W) = O dv
d1

(Loé‘é + C)D>A

1 = JwC
v - .
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9.39 For the circuit shown in Fig. 9.46, find Z and use
that to find current 1. Let @ = 10 rad/s.

| (th  poa 140 J = IS é(’pj
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9.42 Calculate vii1) in the circuit of Fjg. 9.49.

('_’w\) S0Q SF)—)
0Q —WW—

[
I 1l
50 uF + )
60 sin 200t V *) bes ( 01H gvom[ | Lo\
._‘70 - L
- J \ — 10 ,_'_} IO_O
Figure 9.49 w =10 — ¢ m. J
For Prob. 9.42. -?/Ooys'oxm ) :__:_U-\OQ
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J
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- 50 «-'S%" = Fo—) M=
S50 V-t

= Yo
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1’46 ﬂD}\ ,,.> \FWJLOxéOZ_’/O
o
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i\uc(ﬂf/ (Lo c,o«.-.(uof \V/ Z
A

943 Find current 1, in the circuit shown in Fig. 9.50.

o 400
520 A (}) gzoa = 400
1 J40Q
Figure 9.50
For Prob. 9.43.

9.51 If the voltage v, across the 2-£ resistor in the circuit
) - of Fig. 958 1s 90 cos 2t V. obtain i,.

3 r . W=
- - =
J O 1x2 ) %\0.”: o_sr '
|—vn
+ e
:,#) %m "0%2(1 1
Figure 9.58

For Prob. 9.51.

Ls- HSP\(’-)?’}L‘,) = S22
- es(-53°

1s Gl = 115 Crs( W —T2 >A
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9.61 Find Z, in the circuit of Fig. 9.68.

Figure 9.68
For Prob. 9.61.

Zeg= A5 1xiv[j5 2 )
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- U S S N L
“‘(\13 R S

= 1*3 3 \1’1 —Jou *» 1) 3
2 5 \ O
- P ‘ S i —— _
- DSTOSJ —to,L—jD.-U -J0. 104 - 0.3
N— . ~ - T N~

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

C&.J 2/0

I 500 mH
~ o o ldugundon
L Ottty Soim groa
— N %mbm \Oo*iLQﬂlf"
( : ’:"("""’) \];’Lgul
Figure 9.69 1o /

For Prob. 9.62.

— {1+ {;-O_S,-—‘;_JLOL"“ {l\f’“J\/L\M
~1 + 50 1+5?,01—¥ loo L —jleo 1=



991 Figure 9.91 shows a series combination of an
inductance and a resistance. If it is desired to conncc!
a capacitor in parallel with the series oombl
such that the net impedance is resistive lO kHz.
what is the required value of C?

o Dé
Zas‘ - Lc ?on ”%{/
2mH S C;{
Figure 9.91: }'661
For Prob. 9.91. 2

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

s T

v;on‘% gﬁon

ns 007 v (%) Vol 00 bo—t Wi
.
50 - %400

-

N

.9
Figure 9.73 T ET- <Zo 50 >// (Qlo~i~j1o>
For Prob. 9.66. - (l(%—l‘? \ (QO —r’\\\o)
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VAL = \’Q& ,\fb
Vo = US |9 -y 2
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EE;?S QO+SH;>
= “5@ (—T&‘:aq—*r S0 ~%00 d\ba:\)
(20’]9)[%04-310)
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ZS O 13}

9.72 Calculate the value of Zg, in the network of
3 Fig. 979
ML

e R

(s

ago

bo

Figure 9.79
For Prob. 9.72.







9.80 Consider the phase-shifting circunt in Fig. 9.83. Let
V;= 120V operating at 60 Hz. Find

5203\ ra\d[ = )

(a) V, when R 1s maximum
(b) V, when R i1s minimum

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

O<R<1000Q
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Q) Flgurc 9.83
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9.93 A power transmission system is modeled as shown
in Fig. 9.92. Given the source voltage and circuit

clements
V,=115/0°V, source impedance
Z,=(1+403510, line impedance

Zi=104+,03 0. and load impedance
Z;=(232+;180)Q, find the load current 1.

zs z(
t
¥ C_*' Z

Z,

Source Transmission line Load

Figure 9.92
For Prob. 9.93.

Z; s+ LA+ L
| +j05 + 08+]0.6 + 132+,1%.9

i1

=25 L]0
I — )’S DQ 9‘23 O
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10.7 Use nodal analysis to find V in the circuit of
Fig. 10.56. 3 -
& D.G.Y.

40Q j20Q
——AWA—— TN

120 £15° V 1“) 6/30° A (y -j30Q § 50 Q
E
Figure 10.56 . <° ! ° -0
For Prob. 10.7. V 2o]-13 \/ -+ \f ."'(’ Li
koA Lo —~{3o 50O
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10.10 Use nodal analysis to find v, in the circuit of . SR 2
5/ HFig. 1059, Letw—”’kr;d/s F) 208y ko
2 .
VX 2 uF \/ \/;
PN [ o
7 2 +
36 t Al ” 01
Vy ? Vv
34 ws(sgi-“f% Dzkﬂ § 6510 mH V% 4kQ < Yo
~336A) Q0 ) _
O
Figure 10.59
For Prob. 10.10.
@ —-‘)’?.é - \/x -+ \jf * \’X,\fo
Roeo Jleo ~116°
O \/ Vs = 0.1 \/3( + \/Q
-32,9 N Joo o
(2) a\bvx -iMVe = hoo Ve o Vo
oo o Toeo <ag o

[\/o(l—l—jlb) = VUx (LFDO‘JIS)[

D riore - e gt 210
:I‘n%o e oo, Tes-o

[”S}u’@" = Vx (\{,\L) Y \/.J

Vy = Ve (14316) @_j\

oo — \G
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490 — \b
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10.23 Using nodal analysis obtain V in the circuit of

Fig. 10.72.
R
_/\M/\I
JjelL +
1
+ L ———
Vs (‘) JjawC ___V
I .
1 joC
Figure 10.72 ;17

For Prob. 10.23.
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\/’\/S + \/ e \/"wc_ =
. - |
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Jwe




\/; \/5

(—\—3(3}\% 4 wf’\C)
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b= L

10.25 Solve for i, in Fig. 10.73 using mesh analysis.

b CAY

ML R |
40 21 %)

Joi A
o. LAY
L-)Z.ﬂ.) J )
10 cos 2tV I ) =—025F 6 sin 2tV
e . N
loV 2

Figure 10.73 I-I-1,
For Prob. 10.25.

@ ~_10+b4 T, ..3'2(1,-1.,) = ©
@ --gr[i-i) 0T, 36 = o

(q_.,jz)-i,_p J"?.T.L = |O

=
~ L

311’: + 3+ Lo =5

mem—

(4-74) I, = 0-36 =>4 = -39

) - . - b
'_]'_,L-::-» )5"51’14 - 36"‘ )+ \___________,03 )

&




i

T,=1,_L, = (056 _ 1-{3% = 1056-2+i6
L\,{)\{ 1-j 2 \l-—SH
- 3 = L
Ia.::; ﬁ ys A Ll

(M= (2 s (2647 Ay

10.39 Find 1, I,, I5, and I, in the circuit of Fig. 10.84.

&1
ML 100
A
@

200 -1'1'? Q 16 Q

AN, | 5112
|4

) )
12/64°v (3) § 8q L _j250

Figure 10.84
For Prob. 10.39.

) 525 1,48(1, L) +i6(L-Ta) = ©
| © 13 A SH’(I'D ——I-L,) ,.J,s( 13 "’II)”::” (D)
D <2<6-3”5)l, 5T, + 55 L, = 1T 6y°
-% 1,"(%-"_{0‘)12, -5\ 13 = ©

3 s, Leloa) =o

G
/7"51’\'5 -9 3\5 1, W h‘f“’,
- % &9 ~Jlb L, I=1| o

. L
‘S ~316 DA 3 (' 0
= = — A = X RS



1= A\L

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

superposition.

4Q

(Maﬂ«lo)

—WWA

+ 1H +) 20V
25c231t$>/ _) g C_ o
Figure 10.85 - ~ Vet
Forpron. 1040, 1) 25 oesliE) ) o
25 ([0°
T o 2sx sl x
4 4 JLi’[ 'L) 3
= 15« 58
244 ~ \
41 ;3 3
2.-'-\;'*) S
- 25 % ]% X __L - g D,_Ly
= “
%+ b+ JY )
riler 8 _ 50 S ETY
3 [Fb A
J{) 20 V DC w = 2
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fesrd- T
4‘0 (""I = 1‘@: (44 <+ ;-D,( (_(./ l,

1,(F — 7_@5(4{-..}1.(") + 1o 4

10.48 Find i, in the circuit of Fig. 10.93 using superposition.

&1
ML
20 uF
I
‘ I ;
? f o
150 cos 2000t V t) %sog %1009
40 mH
19

14
6 sin 4000t A (D % 60 Q C_r) 72:/

Figure 10.93 \ 4 (24 W=—Loo D
For Prob. 10.48. ”) 150s ”f)
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160 v e
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e 16 s (] o0 Lo
fon
\ .
Z 18
I;l‘\ - ‘go - '_LS‘:‘_?____ -
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o
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10.49 Using source transformation, find 7 in the circuit of "4/ - —L

Fig. 10.94. | r,
S

% i 5 m d {D%) VL‘
25 cos(20t +15°) (%) g 200
Ls[is°V "

Figure 10.94
For Prob. 10.49.

R /
o ‘”}f\a
Y Mg
1.5 /IS ‘;W
I-= 1|29

=].1¢ ,g’"‘:’ | - [-L,r(z'i’“q { .
’l-i-J‘ Fi;{ 49
L — (.’)_.Sn .-300 A
V-
1(f) = (.28 cx:(’&ﬂi 30°) A

}/ ~2-
10.58 For the circuit depicted in Fig. 10.101, find the
Thevenin equivalent circuit at terminals a-b.

a

° 109
@ /) -5
G 3/0°A — 109 30@v@> S
..-J'\o:.\
[ 10’51'5
b

3 _,3,0 (l-t;;)
Figure 10.101 ‘ ) 2
For Prob. 10.58. m

5 (141= 5-5)



10.61 Find the Thevenin equivalent at terminals a-b of the

& H circuitin Fig. 10.104.
ML

t ob
Figure 10.104 ‘%
For Prob. 10.61.

Aok devre: ST, + 1S = Lo
— ’Sﬂ"'"‘)*{lr:‘ﬂ""f’“:}oA—]
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10.72 Compute i,(f) in the op amp circuit in
vy =4 cos( 10'4r) V.

50 kQ
AV -
Vs @ 1nF = 41::0 <

10.75 In the op amp circ%lilkof Fig. 10.118, ﬁnc'l the clos.ed- w="1Towo rd/
g 13 leop gain and phase shiff of the output voltage with § o

ML respect to the input voltage if C; = C, = 1 nF, J
R|=R2=IOORQ.R3=ZOKQ.R4=40|{Q.JIIIC1 - ‘“3
@ = 2000 rad/s. J2092X%10
= ] 5x 10
V¢ TV C’;g jfxwl =V,
—J 5“35
"

Gaiq = Ve ?

Figure 10.118
For Prob. 10.75.
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10.95 Figure 10.136 shows a Hartley oscillator. Show that
the frequency of oscittationis

B 1
Jo 22 \C(L; + Ly

Figure 10.136
A Hartley oscillator: for Prob. 10.95.
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11.5 ssuming that v, = 8 cos(2t — 40°) V in the circuit of
Fig. 11.37, find the average power delivered to each
of the passive elements. "

wf,.ft..-
Y (29 P:: ___L \/M .LMCD(&I’@\
- VA A= %
'-tt‘}
b l/ @ 5 3H 025F )
(‘, S 7 0.0 x
l -

Figure 11.37
For Prob. 11.5.

v _36(-50) 2459 2L * 12
bl = 8 o (24)4)
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11.7 Given the circuit of Fig. 11.39, find the average -
2 {, - Ppower absorbed by the 10-£2 resistor. o <l0 “J 5)
Lo N —
L- vmf | 0

40 b -j5Q

t —"v‘v\!\,;’ 9-[ Vo
] +

20,/45° V ’_r) 01V, <j> 8l, <+> BQS 10Q 2V,
O f T

Figure 11.39

For Prob. 11.7.
-20 vs® o+ 4IL,+0.(V5; = © @
F1.+ Ve (IO"'JP5> + Vo = © @
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@ U’LL'_S__Q"" LI, + 0.1 x(- ‘w).lo
L Oy
(A1 N i P, e
-\r-%-@_o_ =1, =V, = Gwlo 1,-= %H

11.17 Calculate the value of Z; in the circuit of Fig. 11.48
in order for Z; to receive maximum average power.
What is the maximum average power received by Z,?

I

2.

Figure 11.48 J?
For Prob. 11.17.
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Poax =_LVUml™ _ FF 312 watt
Ly ex1o

11.20 The load resistance R, in Fig. 11.51 is adjusted until

it absorbs-thre~maxi ' e power. Ca
the va @ nd(the maximum average power.

vy V, ViV,
& —y
L. .
AQACD ——_j10Q aosﬁ’v1 v,/40<‘> 200 = [ ¥R
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11.30 Compute the rms value of the waveform depicted in < o S. Joo ]L M a5 ‘7 u
Fig. 11.61. o¢
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lied by a 220-V, 60-Hz sourceJ( ( Find p @ nd

/ @) (b) Determine the capacitor requirédTo be con
nected in parallel with the motor so that the pow er) meN re
factor is corrected to unity. 9uq L ff:f on
s
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11.45 The voltage across a load and the current throu gh i
are given by
w)=20+60cos 10tV =

)=1-=0.5sin 100f A

Find:

(a) the rms values of the voltage and of the current
(b) the average power dissipated in the load

= 10 + 69
Q) \/fms T;:
I{MJ - ] + 05

X P
‘9) = v(+)1(l—) = Zo_jogfn(.oo{.) +60CoS oot

-230 Cos(lao-{'}hé.w\nt)
= 20“(05‘"((00'{“) +60 003([09-(-) Cos(joot - ?0)

~(Scos (zoot 457) -5 ces (407)
’D - 20 - l

60 s (wot)
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(+H] - 0.8 cog Oaa{:«“lo‘ = +o,§@sﬁoo++qufi)

DC \M. c,{f) P’; 20 W
K b ian Pe 60205 s(10)<
I
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11.52 Inthe c1reuy3£ 1g. 11.71, device A receives 2 kW
at 0.8 pf 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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11.59 Calculate the reactive power in the inductor and

itor in the circuit of Fig. 11.78. _ V _ + V.
jal- capacitor in the circuit of Fig 0.1 = \/ Qo -!-:_;o \;:s\""
\o9Q )
Tk o
1000 I,
100 /0° mA D ——_j200Q ‘ \
o — * ——
v2v® | o V|IT 55
Figure 11.78
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11.61 Given the circuit in Fig. 11.80, find I, gnd the overall
. N S s st vy,
comlex power supplied. o

A

I,
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R
100,90° v (%) 2kVA) 4 kW
0.707 pf leading 0.9 pf lagging

Figure 11.80 S —1 \. T X%
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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-£ resistor

| —j150 k2 200 kQ
«fi LT Y *}?ﬂmum
——— —|

}tz‘n oy . ‘\fn ‘i"‘) - '7
7 oy b
| = o g o
25 /0° V +>? S,,{
‘ 100

Figure 11.86 S, = Jm‘,?f,gf;f T
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11.73 A 240-V rms 60-Hz supply serves a load that is
10 kW (resistive), 15 kVAR (capacitive), and
22 kVAR (inductivwd: )
o¥
1210 \(5?5& <—(a) the apparent power 0009 —) 1So00 -+ ) Llooo :me-\-'ﬁ"
! ﬁﬁgﬁj‘?ﬁ? <tb) the current drawn froni the supply

(c) the kVAR rating and capacitance required to ——>
D.LCEME improve the power factor to 0.96 lagging ot

‘ .. Ad) the current drawn from the supply under the ne
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11.91 The nameplate of an electric motor has the following
ed information: :E;
Line voltage: 220 V rms = {
. B . [~
Line current: 15 A rms =~ 7 22 o\if 1
Line frequency: 60 Hz 29 M4 3 X
. o & s !
Power: 2’{30w - ‘foV(. 5.\% IS A ("‘M&E :;
Determine the power factor (lagging)of the motor. / 6 ” i
Find the value of the capacitance C that must be © .
connected across the motor to raise tlk'iigi Sjﬁilb 9“"““‘“”"“"‘*'ww--w.mm_.“mw 100 W { ,
- |
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11.85 A regular household system of a single-phase three-
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 [,
(b) the total complex power supplied

(c) the overall power factor of the circuit

|1~5!3A

Ly ™ Y3
(] +
120 /0° V Dln 2002 Lgmp

Mo

¢ i 1. 20Q § Kitchen range

= L&, 0
10 Q = Refrigerator ZQ O é.)_» \/

120 oo v (&) 2o \
L 15mH

— | i

Figure 11.96 In -r —_— -
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1.95 A coupling capacitor is used to block dc current from
e )d 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? .
D C s Mvm& % mm_q,m ';c’:ﬂ

Amplifier /’
Coupling capacitor
V., H [g Speaker

0 ]
— ) t':;1
: ! *
B | Jw "o
! i
E :
L :

Amplifier

‘igure 11.98
ZT\N “or Prob. 11.95.
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12.3 Given a balanced Y-connected three-phase generator
with a line-to-line voltage of Vg, = 100& V and
Voo = 100/165° ¥ determine the phase sequence
and the value of V. ach
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V'W! ( Vat IZD' rms. The line impedance per
15 (1 +2) Q. while the per-phase impedance
of the load 1s (11 + ;14) Q. Calculate the hine
currents and the load voltages. N A-
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12.13 In the balanced three-phase Y-A system in / 4 - )
é" 11 Fig. 12.46, find the line current I; and the average
ML power delivered to the load.
Loower defivered o the o
10/0° Vrms ‘
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L Tor ; -
On Ce A" / éénﬂ.;é::mzi
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Figure 12.46
For Prob. 12.13.
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1218 1f V= 220/60° V in the network of Fig. 12.49, \Jan= L2° 1_69___V
D

find the load phase currents Ly, Iy, and 1,. —_—

rms alolim _ . Vo = £2° LS \\//

—— «

Three-phase, 12Q . /90 Vc_,‘ —llo / —|{&0
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Figure 12.49 4
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1230 InFig. 1256, the value of the line voltage is \»“ ZJ COSd A
208 V. Find the av power delive e load.

Lo¥= 1 Va, EVL, 208 V gy ) ? Vo= Vae |

Figure 12.56
For Prob. 12.30.
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1239 Find the real power absorbed by the load in Fig. 12.58.
& T . 4+12 B Dbnﬂpl?-' bvv 3 - [y

Figure 12.58 4+)2
For Prob. 12.39.
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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 a
the source is 240 V(rm 5)

_:__,.v—-... ) ) D -
a) Find the magnitude of the line voltage at the load. ™G

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

Figure P11.37
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Vigs = (40922 190,53 ) (0-04 450.03)
‘1‘,‘,‘5 ,.'..J.IZQ -....J )é.g + 1.2

b‘ Vel= 137y vV

'/h”du Aom/a{birs ﬁré
o0 s
-:'%X/IL.] X(O-V(;'-i—jo-o?;) ~Jxlp 3 xL |

x(O:av-go-o;)
— /Do<:,,-<<‘j,o‘~{ +j0‘0?>
—~ ‘{O’thglo*‘:

L
S - So = oL = 14400t 29400
Mk{o@ .,...J?-Q@
—1q0uv0 - 1900 VA

11.35 A three-phase line has an impedance of
0.1 + jO.8 Q). The line feeds two balanced three-

phase loads connected in parallel. The first load
is absorbing a total of 6'3() kWI)and absorbing
840 kVAR magnetizing vars. e second load
is  Y-connected and has an impedance of
15.36 — j4.48 ()/¢. The line-to-neutral voltage at
the load end of the line is 4000 \'Z, What is the magni-

: m .
tude of the line voltage at the sou1‘£e end of the line?
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1247 The following three parallel-connected three-phase
loads are fed by a balanced three-phase source: \ﬁa br
Load 1: 250 kVA, 0.8 pf lagging / | by
>
=" \\.

Load 2: 300 kVA, 0.95 pf lcading
Load 3: 450 kVA, unity pf

m 3} 09
If the line voltage is’!}.S k\v’.rca.lgulalc the line "F oA
current and the power factor of the source. Assume to
that the Line impedance is zero.
By I =S
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12.80 A balanced three-phase source fumishes power to
the following three loads:

Load 1: 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
e load 1s 208 V rms, and the combined load has a
f lagging, determine the unknown load.

VEx B4.6x 208 =G, _ 3048 VA

= q'ﬁ\il\
S 7 Ty
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Pz, = LYLYZ 950 — Yoo = Iyor W v

D= 1LFY — 234) 45000 L1 VAR

d, = 1403 + {12q%0 VA



12.55 A three-phase supply, with 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

mplex power del to the load.
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13.4 (a) For the coupled coils in Fig. 13.74(a), show that
Leq - L| + L: + ZM
(b) For the coupled coils in Fig. 13.74(b), show that

Ly — M
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13.9 Find V, in the network shown in Fig. 13.78.
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13.12 Determine the equivalent L. in the circuit of

Fig. 13.81.
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13.16 Obtain the Norton equivalent at terminals a-b of the

gj;l circuit in Fig. 13.85. _
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Figure 13.85
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é&% In the circuit of Fig. 13.93,
ML (a‘.) find the co'uplmg coefficient, k.
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*13.28 In the circuit of Fig. 13.97, find the value of X

:ﬂ that will give maximum power transfer to the
ML 20-Q load.
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13.33 Determine the input impedance of the air-core
jj transformer circuit of Fig. 13.102.
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Figure 13.102
For Prob. 13.33.






