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0.1 Given the network in Fig. P10.1,
(a) find the equations for v,(z) and v,(1).
(b) find the equations for v.() and v,(t).
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Figure P10.1
SOLUTION:

a) Va4 = Ly o + Md_x\._—z: Vp )= -~ M de Lo iz
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10.2 Given the network in Fig. P10.2,
(@) write the equations for v,(r) and v,(1).
(b) write the equations for v.(7) and v4(7).
i1(1) F X ir(1)
v, - ‘ B L\,
- - - -
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Figure P10.2

SOLUTION:
2) Nplt)= Lo, My N s - MAG L, dis
. Tt + & b e 2

b)) Velt)y= -Valk) = wL,mm - Mm/;bt

Vgt =~V 6= My |, dd,
T /4
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10.3 Given the network in Fig. P10.3, ©%
() find the equations for v,(7) and v,(7).

; (b) find the equations for v.(7) and v,(¢).

. M Y
i1(1) /\ ir(1)
O . . O
el L I L -
‘M
V() ve(t) Li3 ¢ Lo vp(t) v4(7)
o ;
iy = - £
Figure P10.3

SOLUTION:

D Vet s - Lide, - Mde, U (8) = - Wl L Ly diy
otk s k Jx

D) Veltr= Lidd cMhde Vs MG Ly dha
clA dk A ck
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-10.4 Given the network in Fig. P10.4,

(a) write the equations for v,(7) and v,(7).

~(b) write the equations for v.(f) and v,(1).

AL ()
i

+ O

b

Ly v(t) vp(1)
&

)

_{_ —
Figure P10.4
SOLUTION:
) Ve lh) = - Lide L Me Vp @ = - Mgx, - Lpdiz
| ok Ees - Ik
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10.5 Find the voltage gain V,/V of the network shown in
Fig. P10.5. ©S
—j2 Q)
——1—o°
+
&
2 () 2 \F
® O
Figure P10.5 |
SOLUTION:
Vs= T, (28] - 2T & 0r =2+ L (6=50)
V, = 2T, \_7 Ty= Ns+ 32T, & = -_S’"E(Vs“‘fzrz) _t._.C.&(L,-g:SQ
245 247
IZ: AVS Vc = EZ\IS LL?. = i
¥ EALE < <,+5rs

_\_12 - o0.l4o [ 24 8°

Vg
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10.6 Find V,, in the network in Fig. P10.6.
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Figure P10.6
SOLUTION:
12 Jo = I(\rJ\) LT, o= ~9l:r +:rL(a+Ja) V, =1 (Ty)
IHQ '][, ] [12} < T,= 2. [0 A
—Jl 2“"'2.

) Ve = 2.41 LI¢_' D._o... Y ‘\

i |
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10.7 Given the network in Fig. P10.7, find V,. FSV

710 ,
10 10 10
AL 7 S ;{ J 4 O
| +
" 0 i
‘ . < €.
12@v<j) ' 13 /10 z 10< Vv,
B y +-
& O |
- Figure P10.7
SOLUTION:

lZLt_Do-:. T (l'}-\j(\) "\“j\ T % O’Slti"’ r2(2> £ VQ:“)IZ

[ LI [E3 oo 4

l Vo= 832/ n124°Y )
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10.8 Find V,, in the circuit in Fig. P10.8. €%

1o

o0 I
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N /Ao S S .
10 @»\f(i) SERCLER v,
e

Figure P10.8

SOLUTION: ,
B/°= 1 (2472) +\T, £  NE+T(z47D)=e 7 =0T,

Z*'SZ- 1\‘\ :E\ - LD :-LD Izz 1’24 ‘t"? o A
IV oz T, ) o L-——l

Vo= Lot/ ~a73° Y )
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10.9 Find the voltage gain V,/Vg of the network shown in
Fig. P10.9.
10 JoM =j20 5 L1
aan'A'A'% J VA iy 4 O
v f \ -
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Y
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djzo

|
s

Figure P10.9
SOLUTION:
Vo =T, F Vo= T, Li43) - 2T, +#

Lf/t VS:_-_jZ__QoV~

Le§® A% t,}

[ -

Vo= 0,158\ [5:19°
Vs

Th% .\_‘/;.3.::. VO

i3
1
o -
—d
W
(\\H
o

2T+ T, (24 e
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10.10 Find V,, in the network in Fig. P10.10.
10 .
VWA O
J T
:Ej10 M v,
’“}. o T,
O
Figure P10.10
~ SOLUTION:

12./6°= T, (4j2) + jiT, T T+T(s)=o % V=21,

)
"’rjz 3! 1:’ 12
L0 3“% o | @ T2m ol [oiwe A

Vo= 3.33 [-14° \/1
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10.11 Find V,, in the network in Fig. P10.11.

(1 40
mly -1
1 of =—j1 O—>
LS ¢ ‘ gj o
308 ]2{2§
Figure P10.11

'SOLUTION:

T{ (3 T‘S‘) - :)T?_TLO $ “IZ.Z_QO;; ~3T\+- j’L( L,.;..S{‘A ‘{ VQ:; \ZLQ—"ZTZ_

2431 =y -+
N J (m‘l { } = T, =137/ A
’ \JO= lo. l§ LD«go V
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10.12 Find V,, in the circuit in Fig. P10.12.

s 12 ja
- AR . M % O
..+_

o, e ‘
10/0°V 102 (4 j20 3 éjzgz N 310,
I] ® T, )
i O
Figure P10.12
SOLUTION: |

lo [6° = I, ( 24)2) + VI, j‘ 6= 1T+ 5 ( IVTJ'3‘X ¥ Ve=1T,

Z-rju 'J\ T lol ‘ :
‘ =1 =5 I — i5q0
=) Log [ 1e A
i fgsﬂrj [0 -

r\foa L [ 1s9° v (
N )
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10.13 Find V,, in the network in Fig. P10.13.

10 . 10
] }% N AN o
__I..
10/0°V (i)
°L
H‘% j20 3 g 18 v,
& "3 .03
B T,
o
Figure P10.13
‘SOLUTION:

T, (15D + JIL—#O 4 -lolo* =T + T (31p) 4 V= 2T2 41009

41 j T o
J J { - < J:z= 1 83 / .!Z,Zo A
AR A S

Vor a7 [l V
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10.14 Find V,, in the network in Fig. P10.14.

m e mm oo
§ ¥

; A i 10

§ 10 P10 : 10 10

f AAA A — Iy il -0
: ; iy ©
f | '

; : R § s B o,
v (D) e A e fre A eaf oy,

&
B R S R R R RS )

Figure P10.14

SOLUTION:

o2 = T (i-jt) +( T, ¢

j‘ } Jl Trz_ > 2}
o ’J'l 3430 pe o

T +T (1) +jTs =0 £ L+ ( 3¢ji)=0

Vo= 254
0 E= 2y -1k A
Vo 242 [ —leg?
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10,18 Find V,, in the network in Fig. P10.15.

—j1 ¢ 20 N 10 —i1.0
AR AP vy Ty o
I . ' o i +

< S SN S ; , S
24szgjv<i> N 20 < N jaa 3 ¢ jeq @ 105 v,
T\ '1:1 ‘{ @ K9

Figure P10.15

SOLUTION:
2¢[0°= I‘(z—j:\ 2T, § 2T, +I:z_(t.c4u’~1) -jzis:mfv‘zrﬁrs(zqs*)-.»o
20 sz o ||z Ve =(1) Ty |
-2 ‘-Hj‘:( '"]Z"‘ D = T
R 3= 2-17/5.159° A
O ke 245110
Vo= 2.7 [ 5. 19°V
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10.16 Find V,, in the circuit in Fig. P10.16. ©%

720
20 : j4 QO /__\ ‘]'8 QO
v§§%§<§§§ - = fa A - P & Q
+
' '<> ‘ “é“ —p— Yy % :;t%
24[@\;(_) Qz T2 fﬁ}: s0s sl 403 Vv,
t ‘ * I3 B
& ® O
Figure P10.16
SOLUTION:

240"z T, (Z-aSﬂTJ‘ZIZ g 128 A+ L( v+ +)2 I3 =0 f 3&I2,+J:3(I?-+J“a)r-o

Zz-3y2 Jr7‘ © 1\ 24 .173-: 0. 303[ 170° A
jz bt 2 jz Tolel 0 |D Vs ar

. . 0= 4 L3
) 42 1'2433 $3 o iy

Vo = 1.2] /1707 V
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10.17 Find V, in the network in Fig. P10.17.

10

FR —0
l +
. |
- R S
203 fj2a 202V,
1010;A<T> A m.% e QI,, T
T —
i S
, | :3 |
10@0,«6‘) Y Q%
Figure P10.17
SOLUTION:
T =tole® A T, = 10]30%A T3l =T - (T 3Ty =0

gields , Ty (19§3) 43Ty = T4 §T.= SHjsLC

o jI:}i‘T@CZ"!‘SZﬂ"O ? Ve':.' 214_

Legd 3 ][1:3} F‘FS&“K Ty= 107 [219° A
t, | I
joo (e dl A © i
l V, =254 mf/"v\
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00 J4Q J1Q 20 30
A A i{ F R A/ 4
& ) @
| j20¢ 3 J2Q
32/0°V e " o) 1L
| \ ! T

T
ot
2? 20
Figure P10.18
SOLUTION:

3200%= T (24 ]2 +2) - {To -2T0 = 32/9=15(4-52) +T, (-2-j1)

= «1‘\ (Jt\ 2T, IL(z—er -3’7_4-3) = 6= T (-2 -U’t\ —'rl‘L(s\

G- ~2-j| i\ 32 : —
[’le i ][q]:[b] = }3;:="s.zr244.o AJ
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).19 Write the mesh equations for the network in
Fig. P10.19.

AN

Figure P10.19

SOLUTION: ‘
v = I (’E‘.gjwl_,,) T WM,

0= =)eM T+ T, (jed(L rr,4bs)
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0.20 Write the mesh equations for the network in
‘Fig. P10.20.

1 o 1
JoCq JoCh
1/
i\ e
Vl i — ‘]wlq:% N ]ng §
@ 4L
BAER
s
Figure P10.20 |

SOLUTION:

e T (e i) CjenTe -yt Te

D= "jwMT\J( Iz( 3w(Lt+L7_B —J/MC&\ _ij\j:\
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10. ;?i‘% Write the mesh equations for the network shewn in
FW P10.21. €S

.
Ry Jwifl R,
&M@ ' i\ . 'g'
» @
3 3 joLs
: :
Figure P10.21 |
SOLUTION:
-V = I (E‘fj'uL\> * jwmIg
v, = 131(5sz- th} ~jwl, T

#

0 f)wuz*r?_ +~’$3(T~L+3L¢(LL+L33\ *jumT,
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10.22 Write the mesh equations for the network shown in
- Fig. P10.22.

D
<
¢ 4

R4 JoLy

z i ~
Y
I
1]
N
& AVAYA
)
[ 5]

R> 2
RRE §R4
A\
R5 ]wL3 :
Figure P10.22

SOLUTION:

V- Ve = T\(Rif’gz*gs’ "’J/L‘JC,) + 1, (4 J/c_)c,\ - B Tg

5 e (R o ) e

No = — XL + T 'M+___LL_ + I + + by -~ J
© P2 e (‘)w Wi, " 3<Ez G riols J/wC)
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10.23 Write the mesh equations for the network in

Fig. P10.23.
1
R | 5o Ce
&fi' . ;/ JoCy
@
v I
]wL1§ AN
Jw 1
N joLy
v Q C et
]®M3 zng
1 L 7
— I\ ¢
Figure P10.23
SOLUTION:
V= I [\2‘ +j (mLMng‘— "/QCL>]-3QL‘IZ nJoA Ly Ty ~ (eg- 1)

siwig (Te-T) rjuty et} e Tz -1, +jum, (T, -10)

O = Ya[j(mL(+mL2~ ‘Vwc,\] ~—)'uLt :r," ﬂijz;r:) ; (6623

+yM, (T2 -T) +jom (T, -Ty) +ywM, (:1;#%} + 3%43:;»%}

O V‘Ig[gz leLOLLZ '\’L?)J )“L QLQL'S (@%2}

+ jmy rx"“fvﬁ LM, (z “I\B J“,')‘“’MB(:’;:Y ~) +j”°M'L(T3"Tz>




V= I‘\tfi\ ] (wL\+wL5 aZmW\.s nE‘sz +I“z,[3w(m's#mz“f"‘\ “L\\)__]

+ 3:3[1\/\\ — Mg M3 - Lﬁ—‘\j“’

b= T EJ“ (Ma’(“’\'s‘“mk' L\\}Ffz[j (w(Lirra v2m,) - l/wc‘&
o [l ]

o= T [Sno (wr-0ny +0g -\_3}1 + Iz[ju(— m‘-mz-mg-t_,_)]

+ Ty Lkz & Jw( Lo+l ’f‘ZMz)]
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10.24 Find V,, in the network in Fig. P10.24.

20 j2Q

1 KR . . o

i S

¢ @ }r

20 203 Eiea == _i1q °
TP SO

T T 4/0° A

& L O

Figure P10.24

SOLUTION:

yov»:t:l('z,) -2 33 ¢ O= 52T, +To () + 31Ty % Ty= -4/2°k

> - o T o Np = “j\( ‘1?,_.-.133
- . | w T

IR N 2 (>} ° T2 0.5+ 06 A
o o I ) -4

= - 70
L= 4 +50 A

\/0-:. S.OLZ -UL° ﬂ
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Find V, in the network in Fig. P10.25. €%

N J1Q o
V“‘ff Q i/ . FoR I —]1 ;Q. o
It IK
+
: Yol 4 ; - :g f?:’w r %}’
C‘Dmo AL 10 pod fjrat 102 v,
@
20 10 -
Figure P10.25
SOLUTION:

T,= 0 [o%A ¥ IZ(3+37..) T, +)T3=0 # 0= jrz+r3 [Z.J
-1 312 :ji 3:\ &) \fo‘:(ﬂj:-,
o jt 2, :I:‘Z fd o =y :[:3= \'2‘4‘{_,!200 A
| o < . o
\\/o = .24 [—120° \/J




854 Irwin, Basic Engineering Circuit Analysis, 8/E

| o 10 , =
10 j2 Q /"‘\ j2Q
%g%ﬁ Py S, < = RN & 2
GI‘ . q::L J & )
(‘_D 2400V F=—j10 102 <10 T 210 v,
’ A ) ‘%[ | :I:S .
10 _
& SRS ; o O
Figure P10.26

SOLUTION:

24 0% x‘(l—«j\\ +j 5, 3 3I,+:EZ(1+52,§ -3l Tg=0 V=) T3

(o]
[Lq\ i o T[4 T.= Z-lo [=52.1° A

o ”J! 2tjL rB ‘O Vp = 2. lo -52.4° v
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10.27 Find V,, in the network in Fig. P10.27. PS8V

| j1Q
10 j2Q m j20
Iy SO L Y
A ' ® \ @ 1 ‘i
n SV - 2
(ﬂ) 24&\/ =~ —J1Q Q T, 10 < Vv,
? : . . O
Figure P10.27
SOLUTION:
zr{/[,g‘::-f‘([,jl\ T ¢ V=D,
O = Q(lfd'/)%jlfl —9’1I‘ZMJ'sIz_m7]I‘+1;,(l*jl\=©
[I—-J’l J l} [517; i zxfj{ Vo = (DT,
- . 5 171
J! Ll > 0 T,= lo.7 [~2e:L® A

ey

Vp= 1o [ -2¢.6° \/\

L
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10.28 Find V,, in the network in Fig. P10.28. €%
20
X " 0
_[,_.
(+)100/0°v (T )200/0°V AR
A [y jsa i ¢je0 n <20 Vo
<, T I.:Z/ o
S10Q 7t =100 | 5
: ‘ O
Figure P10.28
SOLUTION:
iooL_"’ZAJOL(_{-'—" Il(lo—:)lm\ +:)‘°IZ. = -loes 1O
2Zoo [0 = jloly "“I?,(.i)’s3 - 'jZIB
0 = ~{rT,xTy (2+)2) Vo =2 I3
Lo-jte jte o T, —loo I5: ‘8-"{'Z_7_2_'_%—§A
jte 38 g [ mTE |
o -y zty2 A | ¥ © Vo =365 ) 72.9°V
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10.29 Find V,, in the network in Fig. P10.29.
. ; 10
—ji2 0 1 Q) ' 1Q
|- / A AN g O
| +
T)120°v () 24/30°v
1k L )
o 203 ¢ 2o a <10 Y,
<20 & %jMzQ? B I D
5 T,
. : O
Figure P10.29

SOLUTION:

12 L8 - 24 [3° = T (2 +2) - 4T, = -878 12

2¢[32° = v+ L (1450) -§ Ts Ty (1) = Ve
o = —-L‘)’I.L-\—I-g(z,{-—j?.)
zrjz % o [z, ] [-828-512
- % L&)l -\ T |=] 208 )T
o -—jl 2:15?, Ty O

I?,:l.wZé.W" yal ( Vo= 1b3 [&¥i® Vv
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10.30 Find V,, in the network in Fig. P10.30.

* 10
10 / P
. —— AL o
+
102 (jj) 24/0°V
' L .
(,)12 45° A j2a ) % jia 102 AP
o @
-1 Q=R <20
10 _
4 o xg@é&f o O
Figure P1'O, 30
SOLUTION: - Simpl:fy thouwgh sere fromformation,
Lo P T
. =
12454 ( ‘%L ‘ a5 LA Sé__.
A T,.JUL
Tg = 12/lo-12/ts = A\8/-¢2.5° A
Z2go= 201-30 731N 0.3- 304l = 0,894 /20.L° 51
Vs = Tg2c=8.2 [-2%(0° v
. 3\ ‘
%5 ,,L,J’L (.’L(Z\i ] \/Sﬁrl [25*34—51] ‘l’j -rz_
.4'..,
RONNEERLY Yoo o= T +L(2)
\.-rL VO":(.‘\D‘I:Z
Lg+il 40T 82![:;7_‘1‘:101
J J ‘ = - 121;‘«47{)4\")0(
g 2 JI & e J

[ Vo197 po ]
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10.31 Find V,, in the network in Fig. P10.31.  ©*%
1o |

20 J1Q 10
VA m-——“&w~  ( 2% O
+
s

y T, ] | |

¢ - ~ NV
}? Q z f?: ]2 ) § . ““j?_ Q (:t>10 30°V VO

@
10 ow(ﬁ)
| . o
Figure P10.31

SOLUTION:
f\(2+5ﬂ~gfﬂz o -3 5 (~j) =10 [30° 4N, =-jTyx10/0°
\o [3°-10)o = Ty (h-5\) |

zvid =yl o T, o T,= 366[1S0° A
..—J’\ "Jl o IZ. = | -lo |30 '
o o i) T lo[_fﬁ—'lc}_é
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10.32 Find I, in the circuit in Fig. P10.32.

j*i Q
SN 10
< 4 @%@‘Xg\
e Je
L2000 fg2Q
I\t éi ¢/
<
C)él 0° A s10 o v I,
S
Q, ig;‘i Q '/2.;
:’C’Z_
& o
Figure P10.32
SOLUTION:
Ty=4[o° %

- I:l + %(zsz,)-s:re, -, =0

A O = :L‘Z(—«l-:)ﬂ +Ib(z_+5?3
{ (o] & il ¢ — '
-t 2452 -t-5b R |=]| o L= o.ue,’?—go.(.,c,'?/-\
o -1-50 2+iz [T |o

T, = 0.943 )-45° A
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10.33 Find I, in the circuit in Fig. P10.33.

J1 Q
Oy /\ oy
: N e @ I\

. 2 ¢ .
' j2 % ¢ ]2 Q)
400A<‘D~Q <10 N ¢ N 3:”2
T o T 7
! I:; e~ ‘—]2 Q 3 + I()
&
Figure P10.33
SOLUTION:
To=4le’a & o= L5 (1) + Ig (jl+g2) Ty=1,
and b = I—;(_J’Z +J13 +:L‘3(j.jg§
l o o ¥ 4
-] l—j‘ 53 -‘tz 2| o = I3 =1L, = [.30 [:ZZE__OA
o ]3 -3l ) s
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10.34 Find V, in the network in Fig. P10.34.

10

/\_ e

N

® @

10

)
ke
-

ot
£

*

Figure P10.34

SOLUTION: (Ase Sowra Hrans fo-matioy
LS JU’L -jl-fL :

VO = TZ (-l)'f"(p Leb

4lo=T (3+3)-To( 2 +i0) c{f‘ - ¢ 1O = -I,(Z-rjﬂ H:Z(B)

3t -z 1|5 4 ,
= < Ii= 153 /-0
[-Z»jl < 1[.:2;} [*L, z $3 26 ° A

} Vo= 4,47 {«i.sz" V (

L.
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10.35 Find V,, in the circuit in Fig. P10.35.

PSV
1
| | -
L 4
b ol “ .
L0 tj20 N
@
<i> 6/0°V C) 4/30° A o 102V,
A ST Y
1, T, S10 3 -
¢ . .
Figure P10.35

SOLUTION:

Clo=T +T, (L) +T3 (Clag) &

T~ *§ 1) +I:5( z m’\\ LX)
©
IZ‘“I} = drl}-«o

\’n"(\‘)rx
l tﬁz_ AR = ¢
IS
o —L+\ Z+q ) =10 °
o PNE | =T = v et
- !

I\Vow \-\aw-mcﬁﬂ
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10.36 Find V,, in the network in Fig. P10.36

P B
o8

j2a
S %{
® [
; £ 2 Q fj20 .
(j) @) 5°A  ==—ja0 102V,
10V2 /185° V
Figure P10.36

SOLUTION: (x5 e Souree trams formahina

ZS\EL__A@ %4—&(] ?5/-’9”\ ,_,. A4 =y —LS@Q

T = 5[0+ 2.5z | 135

5- 25’+A25’»;zs+dz,s/\
2,5_; -"(~)._, Z’J’Zﬂ_, \JS?TSZSSLOLQV
"-P'S‘r

) .
T"‘ré—s_ ,), V \fsc_l"’;[—as-l-juzj-bIzEZ-jZ]f-{Z?
LJL% J?JL " 5/v°= T, [—Z-jz,jf—fzﬁﬁl 3
Vg JD q zn m“g V t+ -zg% | \%h ) 51
= QSLJ"' \ 291 3R] [P

T,=2.5/2¢9° 4
Vo = (DL, }‘\/o: 7.5 [ %5y {
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work shown in Fig. P10.37.

0.37 Determine the impedance seen by the source in the net-

| 2.0
—j1 Q /
10 | 10 .
| % o | 210
oy (+) 20 3 2071 {20
32&\/(_) ry J203 N J2 8 s il N ‘
T x, ® T =2 0
.
Figure P10.37
SOLUTION:

32 0o = T, ( §2) - j2,

f o= pr+T, [13] F2 Iy

and. ‘J'Z,IL+$3(1+J1)=O
Z = 32/°
=
L +52 -1 % o | T, 32
-)z 53 JZ |[Fal=| 6| >
o o B e
£ = 26 4y lzs
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10.38 Determine the impedance seen by the source in the net-
~work shown in Fig. P10.38.

| j1o
ARY /
M ——ty - AN
10 | 10
" L]
z4gigv<f> Q, J1 iz’é /l, J1 Q% g:]‘i Q N 41 Q
T = | y 3
é
Figure P10.38

- SOLUTION:

2¢lo= T (j) " jTy ¢ 0~ T T (j) 41Ty

G T, Ts (1452 =0 Zg = zd[e /1

el -jv o [ R (24 '
T TR TR | 4 Y Ay T,= 1t 40A

o g2 || T o

) Zg= t,Sw(BO«SJL
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10.39 Determine the input impedance Z;, in the network in

Fig. P10.39.

j1Q
PN
o, A r— [y e 'saas
10 j4 0 j4 0
Zin | o * d
g T~ J24Q = —j1Q 30
O & »
Figure P10.39
- SOLUTION:
Lo ‘ _3‘(’.(2. J\;(}'» ’J“hﬂu %l»: Ve /’Il

T ““"%
Ve (£ ‘Q ijzrz’%:a ;.L-:»-S\ﬁ. Q‘I% 2.

Vo =4 (1=72) #5205,

vQ.Lk Vs-&‘LEOV ,Sow
Zw= /T

b-yz 32 o T
PR T T\ =
o gz 343 ||H

S 0

0= j2L+T, (J\\*‘J\ I3 )Ty
o= 3T, *31?14»1,3»(3*33)
Ti=0.\37/322° 4 =

N

5.8 «9’%-%5\,
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10.40 Determine the input impedance Z;, of the circuit in

Flg' P]O,,‘LO‘ o %:&
10 1o o
° W—F W; ¢ SV .
Zin ' "‘i Q w; ‘ %
S ] Wﬁ%]zﬂ ﬁ'-’:mjgg Eggﬂ
O | |
Figure P10.40
SOLUTION: .
2= VS/IT( lef s = 1La'V

Y d\'ﬂ"
‘ Loz S e v |
sz ﬁéjzﬂzz o et 2= /g
a Z

|
(= bt (2)(~52) e Z-\JSL
- 2
)

Vg = 1, ( I+J'3)ojz,trz SRy (z,-T,)

b s - T (1 js )+, (-53) ?ﬂ {*ﬂr —j-snrc\ \
_5,3 'Zfi’j\ 'Tz )

O= '—j?ﬂ':[:\ *‘I;_(_'Z’l '\")’2,) ‘3\ 1:\

L= 0.178S [/ -3¢¥° A ]-Zm‘-:. ‘"{'é*j 3,2_(1_.]
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10.41 Given the network shown in Fig. P10.41, determine the
value of the capacitor C that will cause the impedaﬁce
seen by the 24 /0° V voltage source (o be purely resis-
~tive. f = 60 Hz.

joM = j6 Q 1

120 /\ 40 - JeC
A — A e
Z. =ip .
" | 1002
- - q o e :
241@jv<+> a3 fjsoa 7
=/ 5 5 G T,
jeat
Figure P10.47
SOLUTION: Hoy 2,4 = B4, 0, [T = o v = s e

z4 /0= T (1z4il) - LT, & —jeTs Té[""”/ X:]:D‘
24»[9-:[, [12»«:}{{-2_5_,,::\ e I, = JeT /C*‘“'JX)

144X
24Oz - Rrjos izajia 3 oozl a 3eU0#) - f3X
T Fex Ee
A L2
L. 5.-x= Z‘{‘G},? =) ?53 e/ aitd
we w1 CMJ‘”FJ ot |
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10.42 Analyze the network in Fig. P10.42 and determine
whether a value of X can be found such that the out-
put voltage is equal to twice the input voltage.

iQ - j20
s PR

/

| -o/ﬂ QO o
‘+> 1 £ L, ==
v G i n@ —jxca Yo

+0

& -0 ‘ O
Figure P10.42

SOLUTION:
\/—;I‘(sz)—jzrl-\—jrl_:; \]aI\(\h’z) -1%,
© = -{zFx (] (4-x)) STt (TR ® o- -jT T, (2%

U‘\/‘,A IL: ‘IZ,LZ—'X«.}

SRV NN = IZ[(\+31§(Z~X¢§ -}1] = V=TZ [2—>§:+3L3-2>g)}
Buk, Vo= -jX T,
So, Vo . ~—iXe = 2+{o
\ Z-Xﬂ(‘s—zxp
T?ﬁ,@r% 2-X=0 = X=2 gnst Vo, -J* . Z+5e L7
| o +j(3-4) |

)X;=Zn
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3 Two coils in a network are positioned such that there is
- 100% coupling between them. If the inductance of one
coil 1s 10 mH and the mutual inductance is 6 mH,
compute the inductance of the other coil. €8

SOLUTION:

k= 1= ™m _ Lxie™ " [L—z,"- 3.4”\,\\..\{1
\iL‘Lm toﬂzl—-z , 4




872 Irwin, Basic Engineering Circuit Analysis, 8/E

u""{
i(1) /\ i»(t)
+ +
. @ o @
10.44 The currents in the network in Fig. P10.44 are known vi(t) Ly ; Lo wy(1)
Ctobe i ()= 10 cos (377 — 30°) mA and i)(1) = 2
20 cos(377¢ — 45°) mA. The inductances are - -
Ly =2H.L, = 2H, and k = 0.8. Determine v,(1) .
and v,(1). Figure P10.44
SOLUTION: —_—
J M _(_2_
fp SN Xizwly= 75401
. + )
)82 Ve Xe=wby =154
m=kVL L, = LW  wM= (o3Il
Vi T Ci%) - jum T, T, = lo/-3° mA
~Va= - [wmI ‘"tz.)”“l T, =2 [-45 mA

Vi

5

SG[=-157° vy Vo= 9.7 | -1#s° v

V)= S bt (3776 —jy72°) V

Vo) = 439 o (3774 —(¢5V
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10.45 Determine the energy stored in the coupled inductors
in the circuit in P10.44 at ¢t = 1 ms.

- SOLUTION:

2— -2 - Al -
wtt‘)téL}Ll(.’l{“) + —é[a[&('é)* m () (2(%)

L;L6)=loce/a(377é*30°\) MmA t"z,éfla% bt (3T12b~4s N mA
L, :' > u L= zH k=o.g = M= 1LGH
At ti= Ims

T, ()= 9959 mA 12 ) I dma

F;u—,): /45/«77
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10.46 The currents in the magneticall y-coupled incductors

shown in Fig. P10.46 are known 1o be

i1(r) = 8cos(377r— 20°) mA and

i2(r) = 4cos (377 — 50°) mA. The inductor values
~are Ly = 2H, L, = 1 H, and k£ = 0.6. Determine v (£)

and 9,(2). ' ' :

Figure P10.46

- SOLUTION: M= k"L, = M= 0,749 &

VY= Lidin - Mdaz 2@ (57) g0 (377420 + M A G 54 (377¢-52°)

m

Vi

At EE— levo Laene
=z e \}HL-z D M= 6.849H IT,=§ -20°mA T, =4 Z“‘ncmA
= :)LQLX Ii o SL\JMIL . wWw=37) risg U.;‘M:‘jszﬂ-

“Va = = (LM I+ Jul, T,

Vi= 4.5¢ {7-‘).\‘,0 V sz S22/ 70° v

Viled

11

496 cea (377 L +7,¢°) V

vz (4)

{43

L cee (377E Fio1°) V
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47 Determine the energy stored in the coupled inductors
in Problem 1046 att = I ms. ©9

SOLUTION: 1 6y = & [ &, %16) v L Ly Uy 060 M 1) () (5 Le)
1, Lt = § ez (377t -20°)mA 1, l)=den (3774-501°) A
Ly~ 28 Ly =( H k=0 = Mm=o0.¢4aH

Ak 'l:": lmS‘3 ’f‘ /,{;-‘)ﬂ F o0 m 4 [:z é-&): 3.2 mA

w ) = 5)‘-(‘%:]— l
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Determine 1. I,, V4, and V5, in the network in
Fig. P10.48.

10 I ,. I,

o — W _1 2:1 2

| B + +
12/_30@\/ Vi 3lE Vs <10

| °
Ideal
Figure P10.48
SOLUTION:

!22_}_":(‘)$¢ +Vy 4 Vo = (DI, 4 ’VI“:ZVZ $ZI‘|"*T2‘
lz /30 = I ~2Ve = T -21I, = Ti+dr = 5T

fie 2l [0 G AT

s

[Iz “4.81;2_‘?_1’/{\

P

[\'}2“4*3!—'157)0\/} ]\/1”2 61(«:;{300\/
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10.49 Find all currents and voltages in the network in
Fig. P10.49.

—/\f\ 12 -
L 10 2
+ + <30
12[{@\/@) Vi ” Vs |
o ° * 210
Ideal |
Figure P10.49
SOLUTION: 7 =2 )

12[3’(‘)1_l+vt f \Iz'-‘r'z(Z"rjﬁ § Yz,'-‘ZV‘ t IT=27

X, = 2.9
3 a ’ 1.7S +5 02
& J
JZL*,\-R_- Vl = Il ( 0'75—‘('&0,2‘{\

T= (.14 [-812° A L =3.39/-813° A
V= 5’37{10-’5" V Vo = 10.74 /(03°V
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10.50 Determine V,, in the circuit in Fig. P10.50. PSV

10 _ 1Q

AN - 1:2 Yy
| o | ] {

+ O

O |

Figure P10.50

SOLUTION: M=2Z  h*=4
Use impdane oflechon

(s -3\
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10.51 Determine V,, in the circuit in Fig. P10.51.

1:2 24
VAA an'AA o)
~—~]1 Q L *
24145%v % ;; Bai v,
o
Ideal
Figure P10.51

SOLUTION: - n=2  w%=4  Wseny  aufbechidn through Frarsdrrmac
40 L 2 |

s

= - 4’6 /__({1__ (l3\ = i{’&___.._ __.I_._.\
b -) g "'"J b / & =j!

[\/0—-. 23,77 £35.5°V i
]
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10.52 Determine I, I, V. and V; in the network in
Fig. P10.52. €8

X I ., b a0
VAV > 7 WA

+ A
o

: @]
1‘O@V<® EAREey \4 2“% \&

N Q""ﬁ( .
o
.
[

ideal

Figure P10.52

SOLUTION: 4, = o ”? Z=d
to |30 = :H(z”’j\\) +y Ty

0= T, Tp( 1)
’71- Sl.ﬂ, A B )

E IA': J.‘I_K

jol3e= Ig (1+j2+N= T5 (1453

Vi= Tg (e “— Ip=|T\ =31 [-41.¢° /q
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10.53 Determine I}, I, V;, and V5 in the network in
Fig. P10.53.

, I q1:2 10 3¢
| —— gw—-»-r——
10 + + I, |
% ® ,
1@'\/(“) Vi 3“§ \E % (DjﬂA
@
_ : _ e
Ideal :
Figure P10.53
SOLUT'ON 'YL =2 = ,!_Z'_ - - E{_
v A Ty

4 L |
+ |
5 V. 2. o
2 /0% @3 vz 3:& C# L oA

"Z Lo = Ty (4+142) + 21 0) ‘
r\z-%IB lI_l al.ll}&oﬂ
Ta=0.571/152° A | |
T,=Tg+/)o v = = Ve l V=043 !80_"\/\

I‘Z = L{’Zq LOQ A

Vo= 21, +Tg(1)

Vo = 0.287/ 0° ﬂ \
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10.54 Find I in the network in Fig. P10.54.

2:1 X%"g\f S
10 10
240
p: o,
2/-45° A N ==—/10 (‘ 1/60°V
e (1) . ik / P 1eer
Tja0 ¢
5 I
Ideal
Figure P10.54
SOLUTION: n = '
, { S L.
4 HsA W - |[e0®V
in
g
¥
S JlL L e
\ 4 f L AAA, .
rﬁz_e_v oo Qe
L 3:& Yr =,
wiﬁz_gzr‘(2§+j]rz 2 5\] x, {*gﬁﬁﬁ
LLee = 31T, + O 90T ol [Leo
T,= 417 [lee’ A Tz 3 (1197 A
I =1-7, -{Ia '3.23Z-!35.°A\
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10.55 Determine I, I, V|, and V5 in the network in
Fig. P10.55.
Il :rﬁ 1:2 Th 12
A e Mt e AA >
10 + 10 10 +
\ +ebpd * .
24/30°V (i) —1 0=V Vg %“g o NIV, —pa=s
\ - "7 - i
ldeal
Figure P10.55
SOLUTION: ~ =2
{
i rakvl : .
) L s 2= (XD | o
t + JL=J1
24 [3o V. =Va
87T E r, = Vo
| - -j
z24 [56 = T, (1-51) +] T t Iz=o
Vi= & -5) (-j1) = lo\z [os l Vi= [7.0 /-15° Vv

\/g;-\_/“z:_‘._\}‘ = r\/L: 3.0/ 1eg° \/ﬁ\ \I’l: 17.0 [ 15° A
T2

TZ: VZ.

..3\

—

l Il = 34.0 5-10§°z\
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10.56 Find the current I in the network in Fig. P10.56.

. 12 O
e e W
40 ‘o
—j2Q & s
gim Q %12 Q
@ p @ g
: @) 120/0°V 1k EEjAQ
: ‘jf4 Q
E ]\

Ideal

Figure P10.56

SOLUTION: 7 ==

120 Lo = T, (7-[3) -3 T, ;T

W
Sz 73 %3& l F-IT+an, -3 T
= »
120 )0V ’? q J\J"L .
- ] T3 o= jI, -3, +_]§(3-J“z)
! T - St
&‘_‘
T
757 -3 g T 120 T=md
-3 I 73 =] e °
SIS T T P I = ° e

To=19.9 [24¥° 4
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10.57 Determine I, I,. V{, and V, in the network in

Fig. P10.57.

24/0°V e

Figure P10.57

SOLUTION:
 4Bq 4T,

ANy — T Ahs ?F_L W= g
430V Va T —‘)»o.rz, L) z4(0]

Iza 48LQ~24[___<?: 24[0
da + ¢ 5 2.

= 45[_‘32"48]:2_ = Nz = ZS,?LC_D_O\/

V= N/ = (.48 /D°V

= 6.4, /0% A

v,

rl = "’IZ‘“ '::-""‘.844 ZDOA

T, =-L&p[O7A oy =lNE[V l
To= 0%/ 0% A Ve = 2‘5.‘?[3"\/1

S
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10.58 Find V, in the network in Fig. P10.58.

Ideal

A T 1:1 it
A I — 1 —°
T —a T | |7 —j2o *
2 E
| | ViillE Vs '
24/0°V (j;) A 20< v,
X N - q /N
\ l =,
$20
f & O
Figure P10.58
SOLUT'ON n = ':rl = IZ \/L = VZ.
24 [0 = T, (2-j1) - 2T, +V, } 2tle = T, (1=j0+V,
=
Nz = - 2I + T, (4-)2) Vi Fileg

2y¢]o .
zglo= T, (1-51) + I (2-2) = TI;(3j3) = I;= Eae 5.060[95°4

T,= T, =5.Lc[9°A
Vo = 2, &‘1’"‘“32 [ 450~ \
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10.59 Find the current I in the network in Fig. P10.59. 2§

1:2

A AP
84 4
220
S50 INTH L : :
4/-45° A C‘D | gl ¢ == —j4 O G: 12/60°V
Lj2 0 |
i % I
ldeal
Figure P10.5¢
SOLUTION: mnr~-2z
8 4
'\Nr A
2/45 A l 44 ve.jéo N

. (8. T

‘JV\.‘
T-3,-1,
iz oV (& Ao o (AL (D lev
Y1 A

H

WNZ/lo = T (v +5+T, lesst ¢ [ AT
2/ke = 4T, + T, (4 Y) I X I T

Ti= Lus /=14, 34 T,= l.ob | 38 0° A

T = 202 [-435° AJ
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10.60 Find the voltage V,, in the network in Fig. P10.60. PS8V

g{ 2:1 ey 1:4 ® O
—j2 () J2e o
. Q\z
320 & V()
ey [+ (P Ll 5
se/oov (F HIE: e (B o
v .
N == —j16 Q
40
FEAVAY L
Ideal Ideal
Figure P10.60
SOLUTION: n, ="z Ny =4
-i'% 5o 4
\\ 'sase’
- *-
I, LoV ho %i( B XA
|
"‘JH'.D_
-)€:L

eq«L_ (S'Q
- Lt Loy 3244+ )32 168

o."‘ z1.3 / 175'0 VJ

J“o-ﬂ-
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10.61 Find V,, in the circuit in Fig. P10.61.

‘*‘:)"1 20
I 1:2 I
- It 9 O
—i16 O i
L ¢
1.6 ik% 55 é‘: 10“}“:*@% VG
®
20 .
e VAVLY . VA - O
Ideal 6 ()
2oy () <20
il
A
““j2 Q
Figure P10.61
SOLUTION: n =2 ,
- L -yt 32l0 =Ty (%“:\Z> "2ts
1 ,
Lt N o= -ZIA+J:3<7‘(0‘JS"Z‘>
.5 B}
255\ - s/2. \—{}2 . - T (2.5) & V.= ~STg
M -

)55
4-52 ~Z Ta ) 32
{ﬂ— "’““J“H%N [6]
Te= |tz /te.o® A
) Vo*‘ .12 “'”40‘\/W

et
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10.62 Find V,, in the network in Fig. P10.62.

Fray B B s
. /80 "
P @,
32/0°V ﬁ”g 602y,
&
It _°* . o
—/8 Q) 1 vy
[ ]
60 %
j12.0
SRR
Figure P10.62
SOLUTION:  m = ‘2 Ny = 2
\ o -—-58 4™

- )
1\

/@L@V(é_‘ ‘“%i"“
n""“‘N\A""m“”_‘

-jea 24 Y8

No==1ble (4) ] Vo= .96 [1z9® V

| vz +)( 40-5-2)
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.63 Find V,, in the circuit in Fig. P10.63. ©%
' 1:2, o o
-—;2 QO L J -—~;1 Q +
< 11 kS &
o %@ ;;; ? 10 Qf V(}
, ’a
© AN ol T AA & 5
20 |deal | 2 ()
24/0°V (___) | 2 Q f‘i fﬁ‘% 20 ¢ j2
Figure P10.63
SOLUTION:  Firsd, we s ?&&{7/
‘ 23 2n B
z4/0 z @ | i l =2 LS 270V
‘ ; (z,A
(4
&Z‘l 12le A
%! Z (z‘l“)l) ‘.Z-FJ’O.‘{*__Q,




ls2

Voz=2¢/e (D |
) Frl = j(8H)) 2

B | -]
e { Vo= Lgo [-140° v

[
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4 Determine the input impedance seen by the source in

the circuit in Fig. P10.64.

1:2
VAR W
20 + + 40
@ . e §
A\ ﬁ | ] v, j j20
“ldeal
~ Figure P10.64
SOLUTION:
2
m.rz._ ZM‘— Vs /+ = R +)0-S1
\ST
v (% 2., = 34~jo‘SJL\
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10.65 Determine the input impedance seen by the source in

the circuit in Fig. P10.65.

555’; a‘%"

sl
10 I4 41 10
—/ V- -® 5 A <
+ +
@ WQ
| ; . & w7 s e
Vs i) EARYES S \ 4 % % Vo, —ROFR ZQ;:;
& o
ldeal
Figure P10.65
SOLUTION:
L. TR
—_ =V
g M- l_“'[{, —-v'v\l'“‘z_/rl ZM‘ S/TS
Vg (Y T is T= -j3z 320
T o l
I
Z3
212 3207132 . 1o jlen 2,2 1br 3 = 3216 5T
3z-:32
D
23 = -2'1 ( 2=2) = 0.987 ~‘Z’Y.Q ° < : ,Zm.._. | + —Z—S
-—-jl +ta

}Y'Z“N-:: l‘;‘Z f*‘qga]ﬂ
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10.66 Determine the input impedance seen by the source in
the network shown in Fig. P10.66.

AN 4:1 A K , 2:1
402
e e ® ® <
(+ £ 3¢
Vs (2 e LS
j20%
"
Ideal Ideal
Figure P10.66
SOLUTION: n,= Y¢ Ny =lh
2o Y |
lese . ] 2o
v >y 3
> e )85 S ? R 27
2oL
s
8206 s
V
< 5 v
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10.67 Determine the input impedance seen by the source in
- the network shown in Fig. P10.67.

—j1Q j10
I{ 2:1 e 1:4
i\
: -
: ® e o . 480 gi
YOI ﬁ
@ g
. . .
—J]32 ) F=<
10
A ,
, Ideal ldeal
Figure P10.67
SOLUTION:
‘ r_:_‘)_l}i 2:\ ot *J'\'Q' A
. . - 3 . ol N
= !
v ® - |
1S ! UZ& 4.
-l \ ,

-4

LI Bl =1lb-5Sn m
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10.68 The output stage of an amplifier in an old radio is to be
* matched to the mmpedance of a speaker, as shown in
Fig. P10.68. If the impedance of the speaker is 8 ) and
the amplifier requires a load impedance of 3.2 k(},
determine the turns ratio of the ideal transformer.

no
@ \ ) @
Q%: b
3¢
Ideal
Figure P10.68
SOLUTION:
= . 7’L2—z F2 oo
SPEAYER 8 SPEAce °

7LZ-,,._ 32;50 . 400 ' W= 2
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10.69 Determine Vg in the circuit in Fig. P10.69.
1 J1a 1Q +
' & :
Vs (j | f;“g; 103 V,=4/0V
® O
Ideal
Figure P10.69
'SOLUTION:
N 4
Lo g A
S'a‘;ﬂ% JVes,
_ Vo /2 - ;\V‘# - 0.1 +jo.\
Vg »\+‘¢+J[{+‘/¢Q
Vs = -z (3o | ] Vs= 1404 [1eS® v
0.1 o] -
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10.70 Determine I in the circuit in Fig. P10.70. PSV

- i 1:2

It AN ]
m}rg o) 10 Iz =2/30°A
, S o1lls . h
Ig CD 320 3¢ jro3
® e i
L
Ideal
Figure P10.70
" SOLUTION:
| 2a 9§
| M-
. | e z I,
2Ty § jé_n%
2T, = 27T = 4[32°

Z.,28 —-j |75

TS = Z{Boa (z‘zs—a..qus\ \I“S: S,?O Z"'I.?’7ﬁ A
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10.71 Given that V, = 48 /30° V in the circuit shown in
Fig. P10.71, determine Vg. ©§

Il 6'9.» —/6Q _— 12
—AAA Tt ‘ o ? -0
& + +
"3
vs(®) vidllf v, 203y,
' @
_ _ |-
Ideal
Figure P10.71
SOLUTION:

Vo=V, = 48/3° Vi= =Vg = -2¢4/3°= 24 [~150°V
.
IZ = Vb /’Z_.‘*. = Z‘Lg.o-‘A Tttwltz "‘—"‘-"l‘" L.B_’O_QA = 4~ l _IY‘DQA

Vs = & (L-35b) +V,

(Vsa 537 /=177°V
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i
o
=
r

In the circuit in Fig. P10.72, if I, = 4/30° A, find V,,.

o+ V¥V, -0
- | ~/8 Q)
Ap—l 12 WA An— 172 I
2 ) 28 40 o
‘ Il
. . IO =E .
1B <HE Sy
Vs Cf) HIE B 80<
a1k <, a1 ““’
105
: s
ideal Ideal
Figure P10.72
SOLUTION:
8 2z v, + Vo - -»l'Zn.
T2
2L

<
N
i

= Ty ( i‘“j N = 492 LStV
Ty = vz . 0.%9¢ [/3.43° A

.58 [ 3.43° v
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10.73 In the network in Fig. P10.73, if I, = 6 /0° A, find V.
vi%&égg;& 2 -3 ;{ @ gﬁ%‘g } 2 :{
4 __]-1 Q 20 ; ““f4 )
Vg Cf) ¢ 210 ﬁ%”# 80<
o ® alih "
"Il
. ‘o
Ideal ideal
Figure P10.73
SOLUTION:
v .
L '?)l\ v, 2 i g
Vs % I 24
2 % T
+ |

Vi= (DT = Loty

To= Vo /(450 = Lyp /1400 4

Te>T,+ T, = 7-%2/[2.723° p

my_§: $5(l-3ﬂ+\/l:: IS,S[__~’27,\°V
2 )

\[5':. 30,6'{ [ 53° \;l
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10.74

For maximum power transfer, we desire to match the
impedance of the inverting amplifier stage in

Fig. P10.74 to the 50-Q) equivalent resistance of the ac
input source. However, standard op-amps perform best
when the resistances around them are at least a few
hundred ohms. The gain of the op-amp circuit should
be —10. Design the complete circuit by selecting resis-
tors no smaller than 1 k€) and specifying the turns ratio
of the ideal transformer to satisfy both the gain and
impedance matching requirements.

, R,
?\ E\A A
50 Q) . Ry
o o | 1:n o <
° S >~ 1 5
® [ ] -5
L SHE 'U()(Z,)
o o
ldeal
gain = ~10
Figure P10.74
SOLUTION:
401 = ~lo= ~ Pz /e, Ow\oi‘sme«'\é saladk R = 5k

Yields B, = solea

:h\’ 5P dmp ex rewdk s E/M-" Z,: = SkSL

K= ‘Ehd/'nz. = ),\2-: 5000/5‘0 = (oD @ = =10

E)":'-S’LIL 2= Solet mMm=r0
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10.75 Digital clocks often divide a 60-Hz frequency signal to
obtain a 1-second, 1-minute, ‘or I-hour signal. A con-
venient source of this 60-Hz signal is the power line.

‘However, 120 volts is 00 high to be used by the low-
pOwer electronics. Instead, a 3-V, 60-Hz signal is need-
ed. If a resistive voltage divider is used to drop the
voltage from 120V to 3 V, the heat generated will be

unacceptable. In addition, it is costly to use a trans-

former in this application. Digital clocks are consumer
items and must be very inexpensive to be a competitive
product. The problem then is to design a circuit that
will produce between 2.5 V and 3 V at 60 Hz from the
120-V ac power line without dissipating any heat or
the use of a transformer. The design will interface with
a circuit that has an input resistance of 1200 ohms.

SOLUTION:
‘ Wel=3 Vv  Ziw= 12ks

4

, ,
14 :

) A
126 Lgva j Ve

Vo = 1zolo By _ [Vel=3= 120 (r2ee)
Fs* Ze \l lzoo®+ &F

2 .
Lo = Z‘So‘xlo? = ZC?— " 147.78 ke (1

%C: "j/w(’ ==-34798 ko C o= 55.3 nF

(YN I N b o Vel WN
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10FE-T In the network in Fig. 10PFE-1, find the impedance
seen by the source. ©S

M
WA
40 100 mF
) @ . p L
. o &
24cos(2z+o@)v<j: 1H 3 g;zm <50
k=05
Figure 10PFE-1
SOLUTION: = 2 rls M= k Lily = [ H
e LJPY din
\¥ ‘&
24 /e vV @: jee %Jem’g %sn_

ztles T (4r;D) -2, \iwu —.slux«\ I
== =
o = ~32I,v T, | 5.,.)'33 -5 2 sviz || ¥ 5
= 492 /-19.2° &

2. 2¥L
A I.l

g“): ‘1‘.5’72217[’ Ey®
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T10FE-2 In the circuit in Fig. 10PFE-2, select the value of the
transformer’s turns ration = N,/ N, to achieve
impedance matching for maximum power transfer.
Using this value of n, calaulate the power absorbed by
the 3-() resistor. |

AR apae NN Ny =N It
(¢ : .
| 480 JEZXS . . 20
120/0°V Cj) E“"“ 230
ldeal

Figure 10PFE-2

"SOLUTION: 48)1sz 53Z.nz_ﬂ. «‘) "2l

b LYY 1\ e] VL= ]ZthO_? \/
\/L

?‘W reeve, P owess ‘f‘r@v\ag,x(, %ﬂ—k = 31‘2
B s 4Ent ] (32t -2) =3

Jj n= 14 ) Crno= $Y/, +5 (32’/19 -2y = 3o

A T T= 20le . 5 /JoA
30'JoV 3 b
L FL

.

A '
L -
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10FE-3 In the circuit in Fig. 10FE-3. select the turns ratio of
the ideal transformer that will match the output of the
transistor amplifier to the speaker 1epresented by the
16-Q load. ©9%

AN . a
1kQ + 004V,
) ' . 2 sl @ -
Vel + 0< v, &> 0O i ‘36&2‘;3
5 C—D Ska < Vi <> @10 kel 3¢ (speaker) <.
«
Ideal

Figure 10PFE-3

SOLUTION:

:\l‘ihd Poot h:f 2»~@14.»_».(

lieru + Veoc = (6 V> 3 \0“>
vs sk Vo :‘V)‘é % Vole o \’oc_. ( lse
— g

Ve i
, . |
V(2 Slkasg Vx A‘_\_’_"CP
| ~

EbuT = Vec /ISC = (D Lr.!‘?_,

.

a8 -
r Tse. e G’T VS)( fff;)

lLa?=10¥ = | a

i

zZs




