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AC Steady-State Analysis
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8.1 Given (1) = 5cos(400r — 120°) A, determine the period

of the current and the frequency in Hertz. ©¢

SOLUTION:

W= 2oo /g Few _ 20 (37 He  T=l- is. 7my
ol

JCT L37Hz T= 157 MSA\
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8.2 Determine the relative phase relationship of the two waves.
v(r) = 10 cos (377t — 30°) V
- 0y(1) = 10 cos (377t + 90°) V

SOLUTION:
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8.3 Given the following voltage and current

i(t) = 5sin (377t — 20°) V
v(r) = 10cos (377t + 30°) V

determine the phase relationship between i(r) and v(r).

SOLUTION:
LU = S (3794 - Zo-do) = Seqn (3774~ 110)

O 30°  Bi= -116°  8,- D= 140"

Ar

! VY deaels 7 (4) L} | Yo°
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8.4 Determine the phase angles by which v,(r) leads i,(7) and
v (1) leads i,(1), where
vi(t) = 4sin(377t + 25°) V
i1(t) = 0.05cos (377t — 20°) A

(1) = —0.1sin (377t + 45°) A

SOLUTION:
/[, (t) = 6.05 sin (Wt ~20 +90) = 0.05 Sin (W1 +70°)

Oy, - €, = - 4s° \U‘ Sedd ¢, b& »’3‘5"]

{

L= Dy Sin (0t - 137°)

@-D‘ - @UL: J6o° [’\T[_,Qeﬂj L.Z é} [éoo{
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8.5 Calculate the current in the resistor in Fig. P8.5 if the volt-
age input is

(@) v,(t) = 10cos (377t + 180°) V.
(b) v,(r) = 125sin(377r + 45°) V.

Give the answers in both the time and frequency domains.

cse
i(1)
O .
+
’U(Z) ;§2 Q
Figure P8.5
SOLUTION:
a) 1=7v/¢ 1)Y= 5 cer (379 41909 A T-5/180" A

B 1) = b Sin (377t 445C) = [, ton (3771 -dSVA T =( [-2is A
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8.6 Calculate the current in the inductor shown in Fig. P8.6
if the voltage input is

(@) v (r) = 10cos (377t + 45°) V
(b) v,(1) = 5sin (377t — 90°) V

Give the answers in both the time and frequency domains.

(1)
9, B
_{.,
V(1) EL =1 mH
Figure P8.6

- SOLUTION:

= L (ardt = o ~ e
) 1 Lf”" S«m(a'm”t%vs’\

377L

LI = 20,5 cea(377¢-45°) A

T = 20y /-4 4

b) 1= _s_ [ ton (3'7'7{:~-‘z0® T = 133 cee (3771370)4

T= |73 {%"A

— l
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8.7 Calculate the current in the capacitor shown in Fig. P8.7
if the voltage input is

(@) v(r) = 10cos(377t — 30°) V
(b) vy(r) = 5sin(377r + 60°) V

- Give the answers in both the time and frequency domains.

i(1)
O
+
v(1) < C=1yF
Figure P8.7
- SOLUTION:
3) U=cdv _ 1o (1) (57) [—54;» (37 ZL*S’O”»B]
ch. .

TUH) = 3.77 3in (wt F15D°) eV

T = 3.27 ezt +40°) m A

T = 399 [6o° nA
L ,

LY 1=00%(5)(31) on (ut +éo°>
VY 5 [ 89 coe (375F 4 60°) m A
I = 1.69 /69° pn A
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8.8 Find the frequency-domain impedance, Z, as shown in
Fig. P8.8. €%

e " ®
Z— <30 3ja0
e - ’ &
Figure P8.8

SOLUTION:

Z= 300 L jiz o 12 /et L s s
3+id s 5 /539°

[Z:#L&Zaﬁ/

JECE——\
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8.9 Find the impedance, Z, shown in Fig. P8.9 at a frequency

of 60 Hz.
10 mH 20
O—"""—s ANV
Z— 210 == 10 uF
O e
Figure P8.9

SOLUTION: 1y = z7f = 77

:ZL.%Z,'iz“l 2L gL:JQLzJ3-77n
Z‘Lw Ao '\]‘ zéSJl
jwe
2, = Z ~]24.§ n  Zz2= [ Z=2 +2Z,

2,12,

?:v l.oo +9; 3.—7711)

L
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U Find the impedance, Z. shown in Fig. P8.9 at a frequency
of 400 Hz.

SOLUTION:
2
N 2 {2
@Y ot L= lomH (= |- F b=l B=2n
;@ Kl CJ,———‘w ZL_—,:fk)L: ’ZS.\JL
z 1 <7 S
' 2 = ”j\“,;c‘-ﬂd'/b“?.é’fl.
%‘: Kz-}'Z(/
Z, = z;[sf;‘.yg 2, B2 . oo - 0021

2,

Z= 2 %2, )g-:: 25,/0@
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8.11 In the network in Fig. P8.11, find Z (jw) at a frequency

of 60 Hz. ©%

Z— [ 10mH == 500 uF
O
Figure P8.11
SOLUTION: w= 377 ris
%r”—]zz"’J%é %“ﬁf(, = —] 5.3
%2 = :ZL.%( “Z[/ - j 3-77%
ZL,#%‘

2= ¥ 2y F;n Z‘iﬁﬁ(
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8.12 Find the frequency-domain impedance, Z, shown in
Fig. P8.12.

6 Q) 10
O AN S e
& F
L, 5%.1’1 Q
© L]

=< -/1 0
3 o
Lg :g]l? Q [.ngfz Q
jo |
OV
L,./, _
Figure P8.12
SOLUTION:
Z = Ry f%Ll = )4l
fo )ZAff _?L'Z = 4—+J'L
'23=—Z!427. -~ D. f\so.\&f
—?,/ +l7.
%Y:vﬂ’[’é} R s
j/’f yors

Z= 074 [37.2° 5
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8.13 Find the fr equemy -domain impedance, Z, shown in

Fig. P8.13.
20 | ho
O AL f ot K /
(Z( ¢
<10
Z——""—""’ F § !
| j20
-
Ii{
O —
ool
Figure P8.13
SOLUTION:
Zis K Za - 0.5 -]0.¢ 2. B
122,+Zq %L+%;2 -

Z = E,%—%,k’&z = o0 £ = o0
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20 10 iy —1j Q
O YAvAvL ¢ A Iy
& 2
¢ Z

Z— 2ot ahg

O
Figure P8.14

SOLUTION:

Z, = ZLZJ—%L:'(]'[J’Z_ Zy= Ptd _ 0.4 Fy o ¥ L
2 B
3= EsZe . o.5tjo.s Zpe Byy 2y = | S+jo.cn
7 2, ) e ’

Zs = ZuZy o 0706 + ) 0324 2= B4z
GRS

2= 2700 150 82} Z= 253 Mﬂ_{
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8.15 Find Z in the network in Fig. P8.15.

€, .
O % — AN ® W
10 ]1 9]
< —j2 Q)
20
L — 1 'S VA wth
Vo
> <.
IZ? ’“&i 6 ) 2*, §§ 40
6 ()
Figure P8.15
SOLUTION:
Redioy -
&
M,g\w?
) =x f — B = e
¢ &J\Miwg F _T ¢
b
) T..sbwﬁ M§JJ;5, bt Ks |
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8.16 Draw the frequency-domain circuit and calculate i(7) for
the circuit shown in Fig. P8.16 if vs(r) = 2 cos(377¢) V.

+ vR(1)
e ASA
(1) 4Q
i 49 {
vs(1) vz () 310 mH
Figure P8.16

SOLUTION:

T- 200°

— N
B
W |
2B % 33'ﬂﬂ“ 44-53.7.
L-——ébe J
1

&if 0.3, [=423° Z\
LZ ()= 6-36ten (3’?71»; «[3_3::\ A }
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8.17 Draw the frequency-domain circuit and

calculate v(#)

for the circuit shown in Fig. P8.17 if io(¢) =

10 cos (377t + 30°) A.

T Imm Vic(t)
ig;(f)(@ v(1) %@51 Q == 100 pF
— <
Figure P8.17
SOLUTION:
Ze = L L 2650
Lo [3°A L= i e
0 /30 -
‘T ] - Ve 1o [3° (220
o Frée
V=949 [27.8"y (

‘|

A 999 ca (377 L4776
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8.18 Draw the frequency-domain circuit and calculate v(r)
for the circuit shown in Fig. P8.18 if

&

is(t)=20cos(377t +120°)A. ¢©=

I

o(f) 10 3100mH == 10mF
— &
Figure P8.18
SOLUTION:

2= ~jo. 20< o

[ ,___]

+
MPYF pA ye e
- | Zo, = RN2 V2 =02sg |-149° 0

-

:ES = ZO Z._L?.'_D“.O A

\]: jlg %65

-
V=510 [45.0° \/1\
VY = S lLesz (34 +m
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8.19 Draw the frequency-domain circuit and calculate v(¢)
for the circuit shown in Fig. P8.19 if i(7) =
2 cos (10007 + 120°) A.

20

- 1imF

I — It
) l
Figure P8.19
SOLUTION:
T.:= 2/1%° A
Cé_\% sz_ 2= K”‘"%C,'\“%Q—‘QJrJ\J\
%Z: 2L
=)l %LZ jZ‘Q TeF Q\fl 2,7

V= jjg’zz_ V= 4“{)55.610\/

Zy= !.éw’l-ZJL

VI = 46}&24(\ vool +\.§(,-‘)°3 \/‘{
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8.20 Draw the frequency-domain network and calculate v,(t)
~in the circuit shown in Fig. P8.20 if vy(z) is
4sin (5007 + 45°) V and i5(1) is 1 cos (5007 + 45°) A.
Also, use a phasor diagram to determine v,(r).

| Q
y 333 P«F; »90 QO

" .
| v1(1) +
| 3 { o

v(t) (j) 20mH 3 V(1) CD is(1)

7 o

Figure P8.20
SOLUTION: v, 2 | |

MR y VS:MDV "_‘_‘S:ILL_&S“AV

Wt A
2 l |
b MY‘ Temrgem ) A oL jlon

Su‘fs—(}?og/%ifki Vo= \[5 ZL \]_ T [’ZL%C 1
<

T, o+ 2 T +Ze

Vo= 5 Z"?,Ea\/

Vb= 5 coa ( Boot+1359) \/(
Vi= Ve -V, = 4/-45° - 5/ = g /Y5
FU, (Hy= 9 cor (5877%-45"’)\/] Vo e
(lee
< o
WP Vs
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8.21 Draw the frequency-domain network and calculate v,(t)
in the circuit shown in Fig. P8.21 if i (1) is
200 cos(10% + 60° )mA i,(1) is
100 sin(10° + 90°) mA, and vg(r) = 10 5111(105 t)V.
Also, use a phasor diagram to determine v(z).

ve(l)
i [ A

Bomagg.
o—
!ﬁ*
S
)
Tt o
[\
-
iy
R
BN\

e ot

N
+ 250 nF

00Z0,() (2 oso)

& o
Figure P8.21
SOLUTION: Ve
’ - { + I! = 200 [b0° mA T,=100/0" A
+
Iﬂ“s To=TT, s 173 [900 A
) Vs = lo [=R°V
Supsc pos tdion:

Vp = TS €z Ve B
E'\'%(, R+2.

Vo= 7.30 /-2.06 vy

[/Uo B = 730 e (16°E-2.10°) V|

ZC.: j“;;c = "J LI‘D\_VL

V, = 12,2 /12
Ve
oy
Ve

Vs

S

/ Nt =12.2c0 (15 t1272)V {
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- 8.22 The impedance of the network in Fig. P8.22 is found to
be purely real at f = 400 Hz. What is the value of C?

O &
<
-2
6 () @%
L — ==<C
| § 10 mH
O g
Figure P8.22

SOLUTION:

-

7= (erjeDCimo _
Lty (ol -6
Q@W %7(,% »\% e = Ahg/(ﬁ“fa/eW’W

- 6 v -l
C - w._—-—-w——/@"c =3 féé = W L "“L'
to s
L ¢ L L.

T G

36 + Wwil?*
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8.23 In the circuit shown in Fig. P8.23. determine the value
of the inductance such that the current is in phase with
the source voltage. PSV

4 Q)
AN
o “§“ :;v i
12 cos (1000f + 75°9)V ( T ¢ L
Il
n
100 pF
Figure P8.23
~SOLUTION:
~ I—F \/S §L ore in PW)T\JI'LW
IZLZSDV _i @ ZL y”sﬁ - ]Zeénrjo = K4 %L"“%C
(- T
2 or 2L tic=o

Z = o“b%\“ P = - J'IOJL = %L:J’IOJL

[L: [Om H ;
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8.24 The impedance of the box in Fig. P8.24 is 5 + j4 () at
1000 rad/s.What is the impedance at 1300 rad/s?

O

i

O

Figure P8.24

SOLUTION:

Z = 5115‘*/_3)/ = %5+3L0L66 @ Lz iveos vis = L%: 4

sk W= \Roo rlg 2= %U (1300 (8-00%Y

E- = 5%2’(52 JL
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8.25 The admittance of the box in Fig. P8.25is 0.1 + j0.2 S
at 500 rad/s.What is the impedance at 300 rad/s?

O

Y

O
Figure P8.25
SOLUTION:
\fzo.\+2’io-zg’:_l,+~\,_ w%:o.z @ svo ris
Ygg -
W,
Jocy
&5:409},{:'
ek 3arfs \1:0.\+3' 0.1z S

{ %,2: )/\I = 4. 10 "j+'OILWYL\

S
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8.26 The voltages v(1) and v, () in the circuit shown in
Fig. P8.16 can be drawn as phasors in a phasor diagram.
Use a phasor diagram to show that vg(r) + v, (1) = ve(7).

SOLUTION:
2: 43_[')___ L=1lowa M W= 377ris

ZL:Q'S.’?”)IL Vg = 2 /0% vV

T=2N 9‘35L:_L£_'§.a A
E+3ML
\/a: 2T = [.41, Z”%jj \ \/L = Z. T =137 Z_AEQB \
T
=
Abr
aL
j 7
\ , , - \ (le
= =l iy \ 1
-4»-..1/_)/
TN
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8.27 The currents ig(r) and i-(¢) in the circuit shown in
Fig. P8.17 can be drawn as phasors in a phasor diagram.
Use the diagram to show that ip(r) + io(1) = is(1).

SOLUTION:

1 To: ol3¢A  paoyn C= 106

x
é A%C =37 R <
DR g S e

Tg = Ts 3e _ 4.993 [278° g T,-L R _ 0377/ 118 °4
E+3Be R+
R
+
5
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8.28 The currents ip(r) and i-(r) in the circuit shown in
Fig. P8.28 can be drawn as phasors in a phasor diagram.

Use the diagram to show that zR(Z) + ic(1) = ig(1).
cs

: }zR@ fic()
is(1) . 10 =< 100 pF

10 cos (377t + 30°) A

Figure P8.28

SOLUTION:

'2(, = r‘—~ = -—')ZQGJL
e JL"(’
o LA " ’*\"ZC
‘:‘:QJ T

Tes Tse . 9943 j2137 Te=IsR o3, [127 4
%(/-kK R+2e
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8.28 Draw the frequency-domain network and calculate v,(r)
in the circuit shown in Fig. P8.29 if i¢(r) is
300 sin(10% — 45°) mA. Also, using a phasor diagram,
show that 7;(1) + iy(7) = is(r). ©€

Iil(f) liz(f)'
< =+
g =200 =<
‘ % - 3.83pF

(1) D v, (1)

T st
|

Figure P8.29

SOLUTION:

ZL= J‘QDJL 'Z;(_“—:—-(jgo

_ —L .
T Zc .
s K Zi= B +2 = Zo+ibosl
03 [-I35T A J T, AR T, l 1T e )
Foll 2 _ 2, = Ro+2c = (o -y 3oL T
, a
L= L2 /C%\’V'?:z,\ = p.zz4 [1°8.¢° A T P
Ig_ = Iszl /C%l+%z> = (04‘4%& [")0,@=£DA \
| ; » e,
\/béIL%g_ =14 { RS(IY, Ts
"
| T
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8.30 Find the value of C in the circuit shown in Fig. P8.30 so
that Z 1s purely resistive at the frequency of 60 Hz. - -

10 5 mH
C *%?*&{’“@g% & [ k

7 — == C
0
Figure P8.30
SOLUTION:
—2——:. ;2%«“24(/4—%6 :ZLB /\zﬁ,u,"m L«)L:&_;IZ
C = -—L——- C= .
oo f .41 m F(
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8.31 Find the frequency at which the circuit shown in Fig.

P&.31 1s purely resistive.

‘ C 2 4
D <10 éSmH = 1mF
O ® g
Figure P8.31
SOLUTION:
7F= Y:: A - q = 4 ] 1
’2304 7 R 2L " ‘e
= \ Ly== 4 4 /2 l'/f
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8.32 In the circuit shown in Fig. P8.32, determine the fre-
~quency at which i(7) is in phase with vg(7).

i(ry 20 10
e £ T AN
’ 4 . €2
=< 1mF

"Z}S(Z) = 120 <+> 7 %f 5 mH
cos (377f + 30°) V. \&

Figure P8.32

SOLUTION:  firv~ ((#) and Vo (H) +o be ix phaae, 2 ot be redd,

%l: Zz""’"‘%c’ = | ""’J:“ ‘ZZ =% %L ’Z{ m”‘;{- b£ r{g&{
we Z’Lr%l
L . -
%Z = ‘/C *Jw’\' - K% % _{f}.__L.‘ ~ bl l/{UC.

e ek )

(wC)z = WHLC - w? (Le-c%) =1 L= |

Lu = So0o rls
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8.33 In the circuit shown in Fig. P8.33, determine the value
of the inductance such that v(r) is in phase with i¢(7).

2
® VWV ¢ O
, -
| ig(z.‘):m( 1 -
cos (377 + 30°) A ? 3 ()
% & O
Figure P8.33
SOLUTION: e
. , —L M Vo= Ig 2‘¢ %L.
N -s T L
’DB_QQA@ ZLT ZL—% V R+’ZLT%C
y’“‘ = é"aﬂ = < . )Z f3+J O
L erzp+2e pajlel- L
. = 1 _ R
YLL&,‘,A—’; Iy Lo L (;\;,Z \ L n.70% e» H
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8.34 Find the current I shown in Fig. P8.34.

——

100 O‘"’A(

Figure P8.34

) %1 a } 10
II

SOLUTION:

T = lop B°( J [:[jy__ 7.7/ 45° z\\

b+l
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8.35 Find the voltage V shown in Fig. P8.35.

10
N —p O
. +

Figure P8.35

SOLUTION:

\/’:\DOLQE({;Q':L\ JV" 70.7 [=45°
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-

8.36 Find the frequency-domain voltage V,,

as shown in

10 |
® AYATL ¢ O
. TL’L. +
E : { k - —
15 Q) % % 5/0° A() 2=V,
& & O

Figure P8.36

SOLUTION:
' S owrce. Fransfarmation :

% : Vo'—" 75 130 2c
o+
75129"\(@? 2. T bR

VO":: 44 ~23.1°%V
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37 Find the voltage, V,,, shown in Fig. P8.37.
20
A% 4 4 O
) -
‘ ’ : 2 ,
10/30°V { J1Q 3 2OV,
, S L O
Figure P8.37
SOLUTION:
2= it ___JZ._(L.
3 ] Ll Z}_"’%(,.
Vo-\[s% kvo: 7.7 1_7_5:\/
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8.38 Given the network in Fig

\

V, if Vg = 24 /0° V.

. P8.38. determine the value of

20 j2Q
¢, - ] +
1OV, 20%%,. V,
! [ —0
Figure P8.38
'SOLUTION:
2= bavt) = zej2n 2= BZe . 2-32
2, +2c 2+l
VizNg 22 _ 5-j8V Vo V) P g0 7Ly
2,+% Foti s
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8.39 Fmd Vs in the network in Fig. P8.39,if V, = 4 E V.

10, f:\v§ 13
Iy 45 — -4
L N
V& ¢, ] 2/%:2(2
& i
Figure P8.39
SOLUTION:
_L - "J\—IL
[EA 24 = «;1(2@ __J_L
Ibr 1=
= Vi ~2Lﬂ Typ = ¥V = Z+j2A I‘:IA+I~44J2A
2, N
Vg = Tg2Zg =V, = ~8+j3V

Vs= 8.5¢ /+isa.¢" q
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8.40 Find V, in the network in Fig. P8§.40. PSV

20 | —J1 0
AV *— ;{ : T O
..+.
jrof 12 402 % 202, V,
@ @ O
Figure P8.40
SOLUTION:

UAL ﬂ-{,uJ/Vbn'w 5 mwm :

‘ UJ 2
&) A + Voo = 12 /180°Y
2}__ T) i2/0% :f zz Voe,
| o Zrr= O _n

I + V,_’ - """2. [__9.0 E"S w
12./0%, A Vo R3z+2,

{\/07 lo.7 /~1s34°
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1 IfV, =4/0°V, find I, in Fig. P8.41. ©5

I\
— V 1 + QO
2 ()
r— AN % ¢
4}

f%% Yy
i
W %"gﬁég
e
o=
S

Figure P8.41
SOLUTION:
Zc Pododii Vo vy . VA o p=Z+j2 Vv
B L
Y »
Ve /\,},«:"" Vg . Vg = Va+ V= Vatrd=2+52V
i .
- v |
Z T 7 T = 2 % 2-83L45°AJ
| T, |
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- 8.42 In the network in Fig. P8.42 1, = 4 /0° A find I,.

) |
1O == —J1 (
i .

Y 1Q
- . o Y e |
| _/ s
2,/0° A
(+ 210
N T 112/0°V @%ﬁ; ,
N
x Q ! I()
Figure P8.42
SOLUTION:
T,-T =2l (2= 2% -T, JERGRE e -1 B +I, =0
Y 4 <
‘I'\ - IX -2 T, = -4 A 2Ly -2 -}'JFS[ )
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8.43 If1, = 4 /0° A in the circuit in Fig. P8.43, find I .

45 &
4 / + =
10 S¢ C)-az@v ()20 A X%%ﬁﬂi
€z
10 I.x 1o I, v
AA/ Y — T
Wﬁi%«w TAS . “es
[ Tey
b - * +§&
Qs Vo =10 ve<10 T)a/cv
Jtede . \, : by & & —
S
.
Figure P8.43
SOLUTION:

\[g's = j;?’5’3‘4‘1—ébv Im = :Eb “2‘&0': Z,ZBOA VC,: VKS“-\[«Z‘F:Q Z_QQV

T‘Cf—‘s’: Vee/ o= \GA r = ‘IL“'I&*'\*IQK’ e+l A
Vo= T () = —6+ ey Vit+Ve, +Ne=o0 = Vg, = -jlev

T = Vez _ —j16A \&: leA = le LF2°A
Py
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o

8.44 IfI, = 4/0° A in the network in Fig. P8.44, find I_.

Ix ‘l
¢
¢

Figure P8.44

SOLUTION: \{0 - (‘BTQ = 4*[_90\/

T, 2T, = b [0°A

<
o
)

T2

= Y ®= LotV

VieN, =pl0°V

i

Va /ja = JloA

Vs = j2/l0~\No = Z2/[0V
Ig:‘: Vily = Z /O A

Ty= T4, T3 = 4'%3\@/&
Ve =(1)Ty = 4rjl0A
VS‘Q V({,»VS = 2 +jio0V
Tg = Vs /| = 23y
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8.45 In the network in Fig. P8.45, V, is known to be 4 /45° V.

Find Z. |
€ y T
ANA ——+—0
T 20 RN s
. V}IB J1 0
o ; s
12 vy Z 102 €, Vo
l ' Q
Figure P8.45 -
SOLUTION:
I, = _\_Lg:._ 4 [$5° A Va = ro(pl.—ji\ = 41z [o°V
CF 3
To= 12L2°-V, 3k A T, = Ts-T, = 2.85 /) ~831° A
©y
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46 1In the network in Fig. P8.46,V, = 2 /45° V. Find Z.

10
; VA
r’l.
. Vi A 10
& " ey @ AfA .
J1Q
—to== (?) 6/0°A | Z
i 7Y
_'L}
s
Figure P8.46

SOLUTION:
O  Iy-1 = ()0 @ T, [(i1+Z) -5 (1+]l) =0

Q® I, (z+50) -j\r\wf3:o @ Viz 2 [=¥5° - T -I,

5‘0104- ﬁ"’ ’Z) ?/;LW -

= 0. 77 / [30.2° 0
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8.47 Find V, in the circuit in Fig. P8.47.
—71 Q
- —o
+
P
2 Q"%@ Vo
4 /45° A
& O
Fiqure P8.47
SOLUTION:
W\)J/w'w 24 ..
v 5 v 503 L\é'\"/\"'
2 , YN pestdiin

N ©
o +Voc. \/0(__‘: b lo° - 4‘[.1.5; (J'Z)
é}—-o' = C*‘ 4[.'3‘50# = p
o, Voo = 13.0/-259° v

ZTv <L = [L
2L
| i vo" Vac. (L)
\“‘“CJTE ‘e P_% Ve Z+jz)
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8.48 Using nodal analysis, find I, in the circuit in Fig. P8.48.

o2

[y A\

R 5

AN AS 4
28 T 10

12,/0°V ) 2/0°A e.220 —1o=R
Figure P8.48

SOLUTION:
V=12 2 4 Vi o V= Ve _ 2V, -Vy = 4
5 + > ¥ : =0 =
Vo-Vio | Voo gy = -y +V2 Ogl) =4
t ~y |
)

L e[

r, =W :t,;:zL:iéj"é}(éz Vi= 4/-3¢9°V

Z
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) Determine V, in the circuit in Fig. P8.49,
20 v —1Q 20
&zf%‘g ; 4 Ny . 4 “@‘%ﬁﬁ %‘f \ ¢ O
3 - b +
| ) Q "y &
g ) T jpa3 102
<?> <m> . J *, < VO
6,/0° A 12,/0°V
s 4 @ O
Figure P8.49
SOLUTION:
o lz= T ( 3\\ - 421, -j2F 4+ T, (3+]0)=0

i s el s o= /33070 A
~[2 342 % o

Vi= PsT, t Vo= bbb [_3_3’_1»1"1
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8.50 Using nodal analysis, find I, in the circuit in Fig. P8.50,

A4 GV,
S NN —s
10 1€
CRNOJIRECRETE SV
120V 2/0° A i I,
| | +
Figure P8.50
SOLUTION: -
0 V'+’2+Q+W"VL:ZQ° T, =V,
[ { Ko,
o, 3\/\ ,-\/7_ = =D

@ Vo -V + V2 =4 = ”V\+VZ(1+\')\\=+
SRR AR L R
-1 I+ sz “+ )

rl:&z% {—)77°ﬂ
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8.51 Use nodal analysis to find I, in the circuit in Fig. P8.57.

v
4 & &
2026 | == —10
; ‘ & “

0 L2 Q < ,

| @)40A | 2o g, 220
12[05\/<j> Cj)e 0oV

FIO

Figure P8.51
'SOLUTION:
V--:w-l.} + ¢ + Y.._:_b + Y + \4 =0 _.\{,: Te
2. wj\ [ 2. fe,
V<1+J/z)—Z+J\a Vo= +’j12,_,€«4,ég&‘s‘°v
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8.52 Find V, in the network in Fig. P8§.52. €&

10

Y

12 oav(i) Qg 20
It

| S S R N 7

: +3
“‘“j? Q
180°V(T) A 1 )2/ A
| X
‘ * O
Ff’gurePﬁﬁz
SOLUTION:
® 2= T, (Z“Jﬂ 3\ T, ~2Ty
® -lovlz = Ty(z+y1) =-4 = T3==% _ .99 [IS34%A

2+J’1

V, = BoLy T\/c,: 3.58 [isr.q° V
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8.53 Find V, in the network in Fig. P8.53 using nodal

analysis. PSV

i l?‘\ I/ V (%8
Y v 4 A
j29 3
12 /0°V @T) 2/0° A CD O 4/0°V
| >
205 2,
VO
| _
Figure P8.53
SOLUTION:
Vol o . VY S VD;V(%\
2-jl 242 { Zrijv

FO: 3.01 /-23.8° \/J
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8.54 Find I, in the circuit in Fig. P8.54 using nodal analysis.

V.
f,
< < 1Q
20 < 20 <
—j2 Q 2/0° A

£y
)
®
\_/
o
Q
<

' 12,/0°V (i)

e

Figure P8.54
SOLUTION:
@v, - Vimiz vy Ve Va |, = V,(tﬂ‘\ Vo= -4+jlo
~f = g Z.
@ Vo Va- 2 L vV Vo -6 =p = "Ny 2V, s g
2 2 L 2.
{‘“J‘ "‘][V‘]w “¢ . To= V.-V,
- 1 4, V'l. 24 . &
V('—’: -2 -\*1’].0\& Vv S . l
—r— / ﬂ-ZSS
Vo= 4.32 4 {76V Mlpkl
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8.55 Use the supernode technique to find I, in the circuit in
Fig. P8.55.

—j1 0 12/0°V
Iy Vi N v, 20
i T —+ ¥ AAA
" N
3 < L 20 == —j2 (
1Q& 2Q'§% ¢ J2Q == —J2 ()
110
G
Figure P8.55
SOLUTION:
Vi v Ve Va2 . |
@ T:_r + 'i:l' +- 3—2 . \Z"SZ_MO ? V\, [8 + &“\’j 4'\[2—[2-—3"2];0
@ V'Z,’"V| ;.LZ Lgv
B+ 2-]L '\/‘ ) Y %
[ - o /l R\/'L]b [lzu):l >\, = 333 [ 2377V
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8.56 Find I, in the network in Fig. P8.56.

2 Q)
¢ VAV
Figure P8.56

SOLUTION:

oSVl oo (1agd) e s Ve 597 Leady
,.-)L

To=-N/2 i:IZD: 2.69 (*167°AJ
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8.57 Find V, in the network in Fig. P8.57.

| .
@12@

10 v, 10

v, AN * vy o
| +
¢ Je il 20 —JA0Em= V¥V,
T ¢ O
Figure P8.57
SOLUTION:
No @ Yy Vo -Vy V;;\m*\% co » “Virz.sV, V=0

@ GRD " y,L y V2 L Vo L =y 2V, +j2V2 = Ny = o
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8.58 Use nodal analysis to find V, in the circuit in Fig. P8.58.

6,0°V 12,/0°V o
Vi N v, N\ vy 10
. + — e e ) S e - o
IR - 0
1Q2 10 =77 (@ j2e 3 10S v,
2/0° A | B
' = * —0
Figure P8.58
SOLUTION:
V, -V, = ¢ L2 V4 -Vo = 12 |27 ViVp =Vg =5 V=2V,

O Gvo veve’ Vi 4 Ve Vs Veo2 (0% VF]V2- V3 Vo =2
- S

\)"L. \
- o 1T T
| ] O V, b . -
S T I 7 O Bl B VY- A e M
v o
o o } - 2 3
- v
1 J{ “J/—Z. l“ L % [. -
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8.58 The low-frequency equivalent circuit for a common-
emitter transistor amplifier is shown in Fig. P8.59.
Compute the voltage gain V,/ V.

R
A | . ) <
| It
o n _ .
; . i % oy,
Vg (ﬁ) RisV <> g,V SRy Ry =V,
[
L 4 .
Figure P8.59 2
SOLUTION:
yo_ B Vo =9V 2
VS (a\;'(’f.s
Z= B, (R + %) Vo wgm( 2 1215( J‘wa?.;ﬂ >
R, +R r&c Vs v s e (Rt

No _ "?mﬁa(ib) Jweby +| \&
Vs Ryt ju €l +B, ) T
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8.60 Use nodal analysis to find V, in the circuit in Fig. P8.60.

PSY

12,/0°V

Figure P8.60
SOLUTION:
VK'VZ,‘“? [’),LQ.‘.)V @Vof \jz_-»-\lo ::!9:9 \(Z.“V"’(-\”‘I)\)”O
J‘ {
@ cnp: ZVx ¥V V2 v Vo o where V= Vg
i N {
J
S0
vt Vs (24-3\\) +Np =0
l -1 O Vy ng .
o
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8.61 Find the voltage across the inductor in the circuit shown

in Fig. P8.61 using nodal analysis.

A
S o

10 30<>V<i> 40% 10 E
-

Figure P8.61
SOLUTION:
Vi = le [ 30° 4 -V‘-l-\/m_ +_\_/__z_._ +2_I>< = O wLa{e_ I:k:._\_/_.‘
~i L g\ ¢
\}"@{.J{L) V\ ( \'l'-\)\w "‘vy/zg
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8.62 Use nodal analysis to find I, in the circuit in Fig. P8.62.

v
: \ &

ki
.
-
T
_/
LN
<
>

10< Ci) 6/0°V

10 <10
VI{}
4 ——_zl’ L4
Figure P8.62
SOLUTION:
\/[_V3:4’L3° V+~V§'=|"2.L9.° ib‘:‘—v“r/\ = Vg
CAPE V2=V Ve .2 0B -V Ve (i) =2
- j\
€ amo Vo 4 Vs o V4 Y0 s JVzeVgtVyrVe=o
-j L { !
@ S\XIHMLQ—L: \14‘_\1\ n }!ﬂf_{" + \i—é’.':._“& @ JV\ “'V‘PLI‘JI\) +\/s- ::.-J-‘*
gt \ !
i (5] - | o ) r—‘V‘“‘ ¢ V%” 3.9 {’“IL/-Z,O \/
o o o ‘ -~ b {2
- H'J[ o] o © Vs 1.1 =2 ==
o) Jl L i | VT ) I;: 3C1G {_‘[(E 7 AJ
i o o U Vs — 4
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3 Use mesh analysis to find V, in the circuit shown in
Fig. P8.63.

i1 0 12 /45° V

Figure P8.63

SOLUTION:

- ) o°

iz [ 457

i

T, 00 -3, L) = VT, CirT, --G Lo

LH

Ty ( Z—t'jl;) ":)11:\ =3 -~:)2,T_\+~ (L*‘gz\:[zzlldfa

dl “SL 'I-\ -k /o

= =) I = 157-5‘0/1
La_ ijz] g;a:?/] [ILLiéS"’] 27328 Z““‘”’
Ve, . i\;ﬁ L.%50 [157.5° v

i
N
H
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Use mesh analysis to find V, in the circuit shown in
Fig. P8.64. o

40 [2 Q

12/0°V Ci”)

205V,

Figure P8.64

SOLUTION:

1228 s T (6-3%) =T, (2-39) & Ty (4-j4) 45, (—24j4) =127j0

'12:"4&90 g'B\X'A Vo“-‘Z(:f\"'Tl;,\
b ”Z*S%} ’-f\]f ( i’z] o ) Tyt D15t - JrLzz A
o Co Ll LT T, s -t A

L\/" = 5.SS [8.8° \/\
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8.65 Find V, in the circuit in Fig. P8.65 using mesh analysis.
20 129
e —p YTy ® O
+
2/0° A AT A 202V,
(N L x,
1 ,

8/0°V |

Figure P8.65

SOLUTION:

T, = ~219° A T o= 4[2°A L= jE o+ I (2 41)

\ 0 o T, -2 +f0 |
[~
o o) 1 T, |= 4 + 3o = IT,=2 7.83 Z——B.H’S’ A

J! z+jl ) Ty b 3o

ween [ sl
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8.66 Use mesh analysis to find V, in the circuit in Fig. P8.66.

6/0° A ,

Figure P8.66
SOLUTION:
T =LA T, = —4[o7A T, - z[o" A

jeI v+ T (4-i2) - 21, =0 V, = 2 (I-;*Iq)
I o o ° £ L T, = 2-32 A
0 I o o ::Z_ - "4' :?

o o o | Ty 2 T, = 2z A
= o djz -2 | L% © |

\J 94,}_40°\/

i\fo Lo
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8.67 Using loop analysis and MATLAB, find I, in the

network in Fig. P8.67. €S
12,/0°V
20
— Af
Ar,
2/0°A
._® }
—j2Q 7= ) 1) 4/0°A
Je il 1= _ =20 N
2 T
I{}
Figure P8.67
SOLUTION:
To-Iy= z°A Ty= ¢[00 A 2= Tilevp) 43, (2-52) -5 (z+}ﬂ
" - MATLAB |
\ | © T 2 » Z=[-1 1 0;0 0 1;2+1i 2-2i -2-1i],
N » V=[2;-4;121; s
e © | T | | » I=inv(z)*v

R, V2

2450 27y 2 2l i L 7J I= 0 + 0i

” ’ 2.0 + 0i
-4.0
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oy

. ]

\X@C

il

&

>

| L §
&

+ O

AW
]
o
/\}
HD
P
£
g
ooy
Formmy
o
KPR
L)
sl
Fom,
B’
YATAY,
o

Figure P8.68

SOLUTION:

T =410 T, =2%c= 2Tz 21 = 12X+, -2T, =0
-I, —§T, +T; (240 Fo

{ o o I Y 450
[2 ! ul}[rl}:[ o ]él}a 4/)-36.9° A

| ’“J'l Za’f'J'i -t3 6

Ve = (DI Vo = 4 [V

et

4
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8.69 Find V, in the network in Fig. P8.69.

&
._.I...
4/0° AC@ 10=FV, 102
Y
. r\ ‘ fe—
1Q ,
+
2 -3
‘ £ r .S
jprog T 2v | 102V,
® O
Figure P8.69
SOLUTION:
_'IL:: 4 [p* A 3:2,"333 = 2V, = 2 (-jm(il”l MI’SB = jlr\'*:[‘z*"ta(“[‘jz):c’
o | J I, AL, - - il F-T) 4 2T <O t Ve = T,
o, T (-1 4p) SO0 R (20 20

6

| o & T+ 4 .
RN FI Ry R

-1 15l H:)] 2-:,1 o

I RN
| Vo= 2.53 [k v

e
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8.70 Use loop analysis to find I, in the network in Fig. P8.70.

. .
'I{)
102 ==_i1 O @) 4/30° A
2 Qx\ ARNe
T, :
: 10
| e VAVAYL
2V LE> A
L3
—
Figure P8.70
SOLUTION: =, = = ~T
T, = 4[»°n Ty - T 2404 T, (2-5) +;T, - Tz =o
2Vy = -, T, +T, + 2T
X |~ 2 3 ¥ - I -T, + I, = o
Ongd V)‘: (I) I:%
o} 1 o o T, 4 )30 >
o0 ~ 1 T, 2L0 | o Ti- 42 A
ij Ji -1 o T |7 o C A
) T, = 4&[39
-1o- oy © ‘
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8.71 Use superposition to find V, in the network in
Fig. P8.71. |

12 /0°V
€
Q ' 24% . O
N 10 +
V§
%% y @
10%,  4/0°A 10 == w
103, 40 G)ts j =V,
L v O |
Figure P8.71
SOLUTION:
Vs Ea.
a_ JV\/'“"] 4= \)c\ Ve 2 Ve | = zg‘,_”\\% PAY;
H Z T Ven B+ o+
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8.72 Using superposition, find V, in the circuit in Fig. P8.72.

Z.
A I .
VV {—
10 __]‘«; O
| Zé j2 Q
600V<i>\; | oav— (Dz 0° A
o~ 8 ~ + | g
S
Vo \Zzé 24
_ .
Figure P8.72
SOLUTION:

(5““7% I P N Y S RV
Vb\ \zr‘r\zz}’z‘_ﬁ'a_

Vez‘—-' "Z.(Qf"%(—\) I
@1% ZL ‘ﬁ\ i

PR BT
%m . @21—2? ’[Z.\ (& E’Z. i
bl 2, Vo 1 VDZ': ) {IIG Lo Y
= Vg ¥ Vo o Vo= 283 [ 8.13 )
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8.73 Find V, in the network in Fig. P8.73 using superposition.
cs

20
VIAA
&
2/0° A 12,/0°V
: +
_— Vs
== 2 () % i4 0 220 |
2(,. 7 :LIL. ] ILZ VO
)| : O
Figure P8.73
SOLUTION:
21 %A—: ’JEQ 21 = __.4.—_.
'ZL’V(C‘L. Z“j\
é—-) 'ZB e B vt = _Z__'_g_f:
T b\/ Z—J’\
Z,(__’-ﬂ ZL Q'Z -t VD\"‘ IS 4 ("2ng> = - ].3% -}. .33V
Rty 2|t ¢!
Vg
’ @ 'E] + 'Zx = T?.\ + XC,
iz' ?, Vo
i 2= P2y F( 2ot )

Vea- Ny 2y /(Zy4z) = O -3

VO%VO\ Voo ho“:. 5.§OZ_:JB_¢;- \/

—
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8.74 Use both superposition and MATLAB to determine ¥V, in

the circuit in Fig. P8.74.

1Q
AV
&
—i1 0 j10
W A ANET AT oo S N | O
. N Z
2, | - i
6&3\,(1 C@eﬁw <10 vV
v, . b < 0
; . i O
Figure P8.74
SOLUTION: : MATLAD
(€} (o] !'Fh
Sugecposi DO Vis e L2V 5 Nz VeV L T
- (=3 2L
Ve ~V,

—_t g \ID“V'Z. ,i,,\/n = O

H 2 e

g,\. = ﬁl V4 l%b'}«%c\ S LI {Vz b
= - j\ 20 V2, [ ] a
| © (.b\) \/{g b

Vo= Vg a-t/o'V

> i:[6,’0;~6];
> v=inv(y) *1

ZL +
%2 = v v = -6.0000
< :ts KB B . 6.0000 -12.00001
& -6.0000 - 6.00001

Pg= [, /P2= i S

> y=l-14 0 14;-1 13 2-13,1 ¢ o7,

Noz= T35 2. Re /(tyr2i42) = ([-50°V Vo = 845 /-135° v‘
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8.75 Find V, in the network in FW P8&.75 using superposition.

PSV
£y
4 S & ®)
10 +
16/0°v () v, , 220
—j2 O .
/=
T iy ® 20 gﬁﬁ Vv,
2, s
son(Pr, [0
R
& @ O

Figure P8.75

SOLUTION:

VO‘: MEEL %z = ~3.2,-52.{.\j
, ‘2@4’@1’&3

TZ = E«\f\r(&g ‘\”zL %73 22//2%

x =

5 % VOZ Vx= Vs &y Voz= Vx Fs |
L..M Eery By s vy,

Voz= 4.8 ’CJ\‘(*’V

P

\ VLD’: Vo\\a\)oz = \"]0\ Z(ﬂ'bo \V




696 ‘ Irwin, Basic Engineering Circuit Analysis, 8/E

8.76 Use source exchange to determine V, in the network in
Fig. P8.76.

Ze v
It . —tdt N . o
n _/ .
| o —J1Q 6,/0°V
Q ‘+‘ ’ % ‘ o - %
12/0° V (__“)V‘ 10se 2/ A@)Is 202 v,
i o 5 5
Figure P8.76
SOLUTION:
£s
D)1z 9% Tzc— G @1—3
- 5
° ,
VER
55 _@,@j . 2=/ 2
.«2"‘:\ 2 A =2 \"X é@ ZZ% “\’b \/)(—_-. Ty %l
- 9]
Vo = <\1x+\/7—> PL ‘ Vg = [o. 2. 43.8° \/\

Eo vz
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8.77 Use source exchange to find the current I, in the

o

network in Fig. P8.77. ©%

v

Figure P8.77

()
\_/
o
-
—— N\ —e
A
71
L
D
/

SOLUTION: L i

4,1,01\(\@ %}ZLQA %zm %i& '%@—J’w
e B L. TS
~~“ﬂ/%l
’/1——} ?,-—4“03%-1:'
nP |
2, - z'z:\/(2+a\

:1:0’9 =, [ Lo = 3('“' 4° J
ZL+Z
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& Use source transformation to determine I, in the
network in Fig. P8.50.

SOLUTION: o
@ 1 R T M1 Vg = 1200V T =2[0A T, =4(04
s o ¢

§on b To ©d, =i

T = 3 Vy \

, R V= T 2= 4V
* —&L k ( Tys Ti-Iu= -04

Y owT gL M Te

:E% = \.{_}L = Z”'\{L A».

%~

ZESmﬁfykaZ = -8 _J‘ZA

(
T ‘:a»! 23 Z= Z, B ) -5
1:0 m— - Z__.r‘

2, j

L= T 2 EIO: 3.23 [-117.3° ,z\\
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8.79 Use source transformation to determine I, in the
network in Fig. P8.51.

SOLUTION:

i ) ﬂ-l':-\?.z—.:z_rz_ —Zb::—j\_ﬂ_,
Zc

l
V Y TS # :LZL ?‘Z- 'ZL,=jLJZ_. IS = 4/[_9,0A
( ‘

Ve T

{ 1 ] Ty = Vi/o= b [0%A
T R K T e
o] x T Ty = valzs L [BA
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8.80 Use source transformation to determme V, in the
network in Fig. P&.76.

SOLUTION: |
Ze = ":)\fl.— Z/\i\JL Q/z,"‘zﬂ..

v
| S
1y
A 2 I 7
v i s Z%f" Vi=izletn T = z/0%A

Vo =g Jety
¥ v,
+ - Ilz\/\/zc.: SiZA
IL I.S -Z‘ @L -YIS)
- . 21 Bi%e L o.c-josn
i +z,
+ I S P -z +)2 A

| ‘ \fx'wz."é% R

= QX + Vz)?-z

Ve = 1D.2 Z 43.8° v {

¥
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1 Using Thévenin’s theorem. find V, in the network in
Fig. P8.63.

SOLUTION:
Z A2

—= . V= b0V Yy L9V
VIC? 2. = Ze = -d\_ﬂ- ?:b-.—, y25 E~= Zna
Ze
| £ Voer Vi | _izietv
\[( 2 . Yac, :&’L—"'%C’
”'6
2y '

%mﬁ ELLE:— - "jz“‘n"‘
2, v 2

LT Ve

| @m@% +

\/6“:'- ch,)r\/?,)z—- Ng = 65—0 Lﬁl{i \/

AR Y
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Use Thévenin’s theorem to find V, in the circuit in
Fig. P8.64. ©5

SOLUTION:

k 2
i L. Voo = V‘ +~£\€l = |2 “"5\\6\/
1—\
\/L \301 -1:\ -ZW - ﬁ\ an
"]
AN
%rﬁ —'ZL.- N Vp':. \,Df_ 22
VO(, 2. Vo ranoin
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Solve Problem 8.52 using Thévenin’s theorem.

SOLUTION:
- ot Viz 1Z[2°V Vs plol v
. Il':' Z‘LQOA g‘—; lzz-nz_ﬂ)
EL%WVO %L;:—JNJL -’z,zc,-—“*S\J'L
I
|

Ve =Vy =V, Ve = =Nz,

U",&“VY - Vy -V +I‘
2) %@

yog: v\"‘vz__‘:‘- AAL_O."V

S = O ( V) Vo path Shovts )

Vb’_\!‘_’ﬁ'az Vo= 3.5% A—*@j' ov\

o+ —
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in Fig. P8.84.

8.84 Apply Thévenin’s theorem twice to find V, in the circuit

10 20 10
AN 4 272% 4 S 4 O
€ 25 ¢~ +
6/0°V (i) e o TR i1 102 v,
#6 L N i u
0 g 4 O
Figure P8.84
SOLUTION: o
“ * Vou = Vs Ze 3-73V
. e '2:(,'\‘\(—\
v, & 2 Vel
‘ _,,_ﬁ___%__g’“ ?”m\”: ‘1224-* 2} Ze - 2"!? n
%m\ 2“\“%@ l’jl
€3 |
! E’n‘k 'f‘“ VDLL—:.VQU%L (bt 3;3‘70 v
ba \ H B “1. o %+ o
'Zﬂ&z, 'Zmz.;?-;,a 2 P - Lt /3375
4
\!o"-’ _Mng i?f,
Fyt Zrya
U= 065l [12:5 7
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5 Solve Problem 8.49 using Thévenin’s theorem.

SOLUTION:

Zi N
\{% 'ZL 4 Xoaz
t k-3

€)=€,=20a Qy= 1\

Tz Lle®A V= 12[0°V
\foc,x = Vl IZLQD\/
2y v e = -jlN
\]06-2,,7' Ve, %L,, - 2,4,["9_”\/
Tz =B by - gz
2Lt 2wy

Voo Voez bs

|

Vot By Bru

Vo= L[.Le /33.L7° v

et




706

Irwin, Basic Engineering Circuit Analysis, 8/E

8.86 Uxe Thévenin’s theorem to find V m the network in

Fm P8.86.
4
+
4/0° A l e \F
& O
" Figure P8.86
'SOLUTION: |
IA:_T_-; = 4—[_9°A
Trp«-T; = -([°A
45+ \J‘_—%TH IC.: -—IL:'—-LJ’[_‘O“A
A Voo |
2z A p - =2 T, (=T, ) Ry +Vec=o
ST Byt R+ = 2420 Voe= te-jgv

_,Zj__m.;——-l + VO:vbc R—} \/0: 4 -3 o \/
Vo ks __Vb Ryt Zn
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8.87 Find V, in the network in Fig. P8.87 using Thévenin’s
theorem.

12/0°V

- =
= + % SRR % o)
| RN RS
‘. > 10 -/ g =V, | qzz:“i Qv,
, o
& @ " O
Figure P8.87
SOLUTION: ; ;
> o Vx=Vec
G P
2\))‘ '}' 2‘1 onwVX Voe No e + \’ag\l\ + \fi - O
. L
. (&
V&&‘?‘~3'<7+d"'2\/
4 .b V‘
s ~ J “4 VK L
2G4y & 2T YT
: - Viopxgos0 Teo = - \2L0%A
¥

iﬂm ¥ Vo= Vo B
Voo 2, }_{0 : By +2Z |+ 2y
B

i\f{,z—. 2.4 ) 127° vj
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Find the Thévenin’s equivalent for the network in
Fig. P8.88 at the terminals A-B. €%

- O
A
3= -
A - 1
4/0° A ()_ﬁ‘ —‘]? () =< VJL
| Z. 1 _
10
® VA ¢
4
) <~,> 2V,
B
e O
Figure P8.88
SOLUTION:
| | ‘ Ta == 4/
Vae =Vac _I" Q J‘Zc:r\jx . A
" - Vy 2 :Z¢(:r(”r5<:)
IQ"— LFLCEOA z wv:rs
Vx = 2.1, CRY A @s Y2 ¢ Tg-Te =2V
x T R ' ]
J R A‘ ‘2¢ (:%6~IA)-P?LI—B+Z(I@~IH3 o
= 2 X = - R
IB g Tse= 253 [I94° 4
g+ (Tp-tg) ~ & Ay oczo Py = Voc /. z.24 /117° 7
4 = Voo T = .
Voo = -4 f‘54\/ ___J:g‘_{h}_"b ks

Voo &
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9 Given the network in Fig. P8.89, find the Thévenin's
equivalent of the network at the terminals A-B.

SOLUTION:
V\Z,_‘V! = 12 Lgb\/ VOC- -—'V“L = (QLQOV V‘3 = 4,[_9‘5\/

S Y nod Vs =Va V-V, - V., ~Voc,

VQC‘Q /364 “}7v10 \/

2T+ Theotnin €4
> 4 | E‘
ZL% V\% Zj\: % El = 'Z{‘H’ VO(, !
S - 8 |
| _L Toen 1B me
Q’FH 2.7 % +%C 7 -5%7};“051(2, TH = 05V
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8.90 Find V, in the circuit in Fig. P8.90 using Norton’s theorem.

11.3 /45°V
@ W;{‘ ®- t O
N | +
\
: & @ O
Figure P8.90 | |
SOLUTION:
\h Y ' .
:gifssb *\W .
:):;—4: -—I‘ + :‘i_\_ :'Q-ZA
L B
Zh= PR . 59011850
Ef%L
ISCCIP gar 2.1 \x Va= Tso 2 Z= Sru e
— %"T'H' ¥ T

F\,X___ | S5, ¢ (—wmg"vw
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8.97 Find I, in the network in Fig. P8.91 using Norton’s
theorem.
Q
/20
1 I\
-Z(.
10z 6 450AC) T, €S20

(D)oo &

2

2
IIH-—::—-ﬂﬁgW
&

Figure P8.91

SOLUTION:

cs’}\m
W%z CPT Ty = - I, 1‘”3: 2L

‘WI %H=%L+z-<,=wj!fz.
Z “— 2oy
R |

2&_’1"2&
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8.92 Apply both Norton’s theorem and MATLAB to find V,
in the network in Fig. P8.92.

—11 ( (& '
K AL W ¢ O
10 +
600V (T)IV N h%’%‘?ﬂ
‘ .
ZL @
* AR '3 < A%
]»1 Q T, 10 %*’"\t 0
40,4@)@ Q bz
& @ O
Figure P8.92
SOLUTION:
b= (1) -1 3, - Ty - V)T,
M ATV AS: Ty = 4 Jof = o i o 12 4
o= -3 - I, +7T (4) -1 -1 4 15|09
V, = i&*ifg

» z=[1 -1i -1;0 1 0;-1 -1 41 ;
» v=[6;4;0];
» i=inv(z) *v

i = 9.3333 + 5.33331i
4.0000
3.3333 + 1.33331

LVO'; 3.59[208° \/J




2 I R

’Z‘n»c'« 252

© V= IT,p (243 +2.) -2 Te ~ B2
Ty MisTh -3 -Te = gle®
@ Tg=Ty=4.2"A
@ - LaTa- P3Tg +T (2 ¥24@s)=0
T L - T YEX =0

'QI@AQJ-} I(J-:Tsc:- Sy\iz/\

% = Bz( Z:'c;"\"%“\ - o
oy + B+

Vo= 3.59/2).8° v\
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8.93 Find V, using Norton’s theorem for the circuit in
Fig. P893., €S

\/l
. 4
4 ow(ﬁ) Vy 2 T N0 (T)spev
‘ <
10 ve Ve _ v
v, ¢ VAV V L O
e, 10% +
j1Q %%‘ 2, AL @3:%;? 10V,
® O
Figure P8.93
~ SOLUTION:
Vi-Yz = 4/0°%v v, ‘V:f: & Ij’,,o\’

U eleh V- ¥rVy £ Vo, a 43y

Zvg = Vz = z(V3~V¢) =5 Vi 2V,

Tyoriedy
V2 Ve + Vaz-vy e co
L Ze 13 G|

P V3 (2312 (-l =)V V=g

\Q/ML&: VO(, = VLI,': 2 [o°v




Va= 0
V%"YW“&\LK
V= Vg s 800V

V\"V.L --_-3\[‘“a L{Lﬁo

-135° L

€ Vy=2V B3 V3=0

7“:\) VZ‘wlf«Z_‘aaV

va%IﬁSc ['Z’Yﬁzij

'ZT'H""' ﬂ3

lv"’ L’U—Oi’j
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Use Norton’s theorem to find V, in the network in

e
40°0A( T ) 11 Q=3 <V, <10
| (?) A ) 2| X Z@%
10 |
& AVAVA © Gprommemmmmememmrones )
2 1 -
¢ S
10 iii 2, é EVX %f@ 10 V(}
& O
Figure P8.94
SOLUTION:
rl = IA :‘4‘ Z__QOA
IZ,:Zsz 2 Ze i": ")'.SA

ZL.“TZ’* © (Iz“rlv ~ 2L 4Voe = O

D:'aé,lr Vo = —%+j¢ V

I, = #Le° ZVx=17-0; = 22, (:ra“:\fg\

& - T+ I (1452) = |8

T, <%L+ﬂ;) + I3 ( 267‘22> "37(12;4—?:«:):‘0

o =T (=) Ty (14y0) F T (1-j1)=0

Y1 elds Tse= 24j2A




Ts, (1

ZTH

“ :Esc

g

Vo

gy
-

2.3/ 1L6"° \f\
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8.95 Use MATLAB to find the node voltages in the network

in Fig. P8.95.

12/0°v (T

%1&

Figure P8.95
SOLUTION:
VitVs o ovisVe Mo io o v [3eRl c2ve- Vaojavgs o
g K3 Ze
Va-Vi 4 Yo - 2z /o = “ Vi + 2V, = z/0°
2 s
Vi -\, + Vﬁ V¢ V4 +V¢-—Vg:o = ._;'jl,\}‘ - 2.V3 +3V‘f+5?‘u(:©
2y ZL By Ry
VsVy Ve~ -2 L0° ) : '“D.ZV“‘L +jVg = ¢
’ZL_ %CZ




>

y={3+21i -2 -1 -21 0;-1 2 0 0 0;-21 0 -2 3 2i;0 0 0 -2i 1i;0 0 1 0 07];

CRARS
-
_ﬂ
O

O

-2
Z
O ~ Z
o
[»]

1=[0;2;0;4;12];

v=inv (y) *1

.5800 -
.2900 -
.0000 +
.5200 -
.0400 -

SR ok N

.06001
.03001
.00001
.64001
.28001

i

N 6
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8.96 Use MATLAB to find I, in the network in Fig. P§8.96.

S e
3 <10 /7 <10 /) C)d 0° A
T . . | 5
y —j1 Q 1Q 10
K¢ it - % e e AN @
\ : I,
. !
12/g<jv<i> 2 210 P cjra ) @)6 0°V
4 j:; - j;’
G .
Figure P8.96
SOLUTION:
Ti=2 0% Ty = < [o°4 - T, —/—312 ~T; = Ty =0
12 = j‘T\*‘I¢(ljf\—1} ”Ti-ﬁﬁ,fibézrﬂ\ T, To

- Ty - 1T +T, ( Hj/)::~g

{l o o
0 © {
- K -1
&’\ (o] o
1] ~1 &
o -1

L

4]

o
O

tj(
-1
o

> 2z=[1 0000 0;00 1

11 0 0 1-1i -1 0;0 -1

» v=[2;4;0;12;0;-67;

> i=inV(z)*v

i=2.0
3.6 + 0.81
4.0
8.2 + 8.61
4.8 + 2.41
0.2 + 4.61

(&)
a
-1
-1
Zr}l
oL

o |

(4]
o

O
iﬁ

l+)h

G pasdr

Z.
¢
o

py

r
O
L

j%:: IE*MITZ

OOO;-13—10—10;
0 -1 2+1i -14i:0 o0 =10 -11i 1+14i7;

iigﬁlkﬁff}¢A
1;L=3VG+jO@A‘

[}5 =2 1_5,’3;”[‘0
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8.97 Find V, in the circuit in Fig. P8.97 using MATLAB.

6/0°V

LS k e S . Q |
10< M 10¢< \Ys <10 J1 €
<, . 0 < ¢
>, I+
o o
Figure P8.97
SOLUTION:
I!~I3 =2/ 31:1:"+sz(2—3$\ “-Tz=o 12 [D°= ~Ty +Ty(2)
-] = "’.:CB“f" ([-fj”fg‘ lo = :rc{, 'f'(j/fs’frz‘
| EIRE
i & - o & \
Mozl e e ()Tl e Vo= | [To-13 [
o o -1 2- o o 2.
o o - o ERY Ty -7
o ! O t 3! _3:’}‘ ,C:
> z=[10 -10 0;1i 2-11 -
» em (3012, 15 ek P71 005002120500 -1 0 14140 101 14
> i:inV(Z)*V
i=6.1509 + 3.47174 .
3.5849 + 0.45284 T, =3.5%4]0.Y54
4.1509 + 3.47171 Tz 15 4] 3.424
8.0755 + 1.73581 P
-2.1887 + 5.66045 TVa:—- 3.07 [-1et \/’X




>

>

>
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8.98 Determine V, in the network in Fig. P8.98 using
MATLAB.

AR

10 N | @.‘)12 30° V
| Ty

- 1Q +
T
I E SR € 2
| f?QwN - %1& gjqﬂ q 1(2% VO
Z - = ,
G & L O
Figure P8.98
SOLUTION:
Ty-1, = 2 Lo® Fo( 1-50 ~Fz=6L0 = T3+ 2T, T = ~12[30
- T3 = Ty #Ig (240 =o T)- T Ty = -1 L7
—l @] \ () o I% A
6 -l -l o o T, ¢ Vo= 1 LTg)
O o - 2 -1 i'v, = "IZ—QP
o o -j -l oz || o
LS R T L-1z/3°

z=[-1 01 0 0;0 1-1i -1 0 0;0 0 -1 2 -1;0 0 -11i -1 2+1i;1 -1i 0 0 1];

v=[2;6;-10.4-6.01;0;-10.4-6.01];

Te=-4.7b-j 1294

i=inv(z) *v

-5.

2.
L7798
L4716
~4.

-3
-9

7798
0771

7633

[ I R B

Vo =(DNT g
[ Vo= 500 [-157°y|
1.93391 o
0.14311
1.93391
4.96151
1.98901
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8.99 Find I, in the network in Fig. P8.99 using MATLAB.
i %
-1 Q
> Az L JT A S =
102 = Ar, 10 Q% S10
6/0°V 12/0°V
I
0—-@ : @ & %;%%&—-ﬁ—q
| 10
2 n(@ g Debag i
10 2/0° A | 4/0° A I ARY
S E } N | ) afe Ry
T, I .
< -
Figure P8.99
SOLUTION:
Q-0 T + 3T, = ¢ Lo JEIFTL (1) Ty =-i2/0°
-T +1y (33-—?5_:0 Ig—.ﬂf-::ZLQ” Te- T, =4/0°

II +'r3 —‘-JI‘G ’f—r¢ =&

RS
Ju oyl

o -1

=]
-

— C 0 w

()
'
[&]
|

|
e}

Jlm] e

[} I-Z..‘ -—Iz_
e W I T I

o Te z

-1 Ty ¢
g ;ﬁ»k L

>

>

>

z=[{1-11i 11 0 0 0 0;11 1-1i -1 0 0 0;
0-1300-1;000 -11 0;
00001-1;1201 1 0 1i7;

v=[6;-12;0;2;4;01;

i=inv{z) *v

-2.2800 + 3.04001
-5.3200 -~ 5.24001
-1.6000 - 2.20001
2.5200 - 1.36001
4.5200 - 1.36001
0.5200 ~ 1.36001
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8.100 Use MATLAB to determine I, in the network in
Fig. PS.100.

J & 2
10< N <10 N =F=-jt1a 4 210
= Qg:% ﬁ:r:( < & s :(:} < &
| 10 z 12/0°V
¢ VA > (EE:E;} {EZEE} &
~ IC} +
¢ /ﬁlj:% , 21&?% ;
10t 2/0° A (?) N <10 N V<10
T T, _ '
i i
Figure P8.100
SOLUTION:
33:( - T'z.‘-l“%:o "f( 4’]:2,{ i-—o'l\ "*"Jl Iy = '&VX Vy = I“,a C':(

Iremg (1-j0="R[6 Te-T,= 200 TTs o+ T (2) T2 L9

T, +I§‘53I4 + T =0

>>z[3~10—100~111111002

- S 0 1i 1-1i 0 0 0;0 0 0 -1 1
1 - - ] o FIT 0i
f“ \~ ? ( \ o 0000-12;1011i 0 1];
-] ‘_,Ji J[ F.) & A T, o > V=[O;O;—12;2;12;O];
o jlio 0 e f|F) |zl > dsinviz)
O O (] “) l (o] t"f’ Z l -
Va e :I:I‘ " h
o o o o ! 2 { iz -5.7379 - 2.8552i
Lo 1 gl LJLF) Le d -20.2315 « 318623
5 ~14.5241 + 5.71031i
) 3.0207 -11.75174
= Te ~ ;
To s - L, 5.0207 -11.75174
8.5103 - 5.87591
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8.107 Find I, in the circuit in Fig. P8.101 using MATLAB.

&
| | —-71 Q
12/00v (+ 0 ==
I&
10
L YAVAVL %
0z O <>
< T, I
. 2 X
4
Figure P8.101

SOLUTION: Ty= - 2.2"A Ts-Ty=2Tu=2 (T, )» 20~ Iy + -2l 0

2/ 0°= T (t~3\\+I2_~I%

b [QD:: - Ty + folv(,\’\'s\\\

©c o | o o o] Ilih‘
o o z -l I - Tz

;1)' i\ o -1 0o o I

LR R I B Iy | ™
-1 -1 0 2 | o || &

) o] -1 o o H-jl »E(D 3

Tox Ty L= 2L -jouTl

[1:0: 2.7 [-12.8° A

I, (Cjﬂ r I, (A»«jﬂ ’»I?_»Ig =)

"'x\ - r?. +Iq Lz “V’I:S"-' o L?

-z '}
[}
Lzﬁo
)
_(,t'fo

NI
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8.102 Use MATLAB to find I, in the network in Fig. P8.102.

102 N,

o

| AR
10 A

Figure P8.102

SOLUTION:

Tlz4) T, - j 1 L=

I AT (V) =m0 o8

1y T v T (1 0= 4o

8 LI S

-2 3 -1 o

,5\ o o l+3\
o - © ]

o) o -1 © )
{ O { \

:ro = IL - Ig

{?{;:— 7.3
—

To-Tg =252 z(x-L,)= -2+2T,-Ty=0

“Ty T (g Y] = el

T 4Ty ¥D, =440

P P

Ll » i=inv(z) *v
e
o -0.7170 - 1.50941
1.9623 1.13211
7.3208 - 0.37741
~2.6038 + 1.88681
9.4566 - 1.50191
9.8264 - 0.00751

» io=1(6)-1(3)
io = 2.51 + 0.4001

6 » z=[2+11 -1 0 -11 0 0;-2 3 -1 0 0 O:

’

o -11 0 0 1+11 0 0;0 -1 0 0 1-11i 1i;
00 -1011i 1-1i;1 01 1 0 01;
=|7b] » v=10;0;-6:6;4;4];
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'8.103 Use both a nodal analysis and a loop analysis, each in
conjunction with MATLAB, to find I, in the network
in Fig. P8.103.

-
VWAS
2D
H
\/
AV
=) _
=
1
\

. —~ "“j"i Q
: )

10 N 10 |
o Mf@vi&oi—@ A v

N
<
I+
o
o
V=
<
2
#———Q-ij
-
a)
~
{EEYTY
-]

Figure P8.103

SOLUTION:
 Leeps T, -T2l T,ciTh-2[1.-T,]4 T3-20,t20 =0
“Tiw 2 Ty-Ts= 2y = 2 [T4-T, )0 > -1, 41, -0
~TyteTeL-izle - T, TG L — e

Zf( - 9'-2'2’ -+ J‘I—? '“—‘CY: -l 2/e

- ( o ) 6 IS —}T; 12
o o I o T2 2 Ty ©
- o O o ! o} oo
o o o -1 oz | Tl |z
o o -l o -\ 2] T S
R LI L BTN | N O RS

IIZ;: iﬁ,——i} = |1.7 /=137° A

—




f\)oig‘. Vo '=Z\}x =2Vz9 VZ‘“'ZV;:’:Q \"“f"‘"\itil \2ls®

VitVe p VitV 4 285 200° T VG Vet Vg2 = 2 /e
l

z =71
Vo - Vy o \l_;;:..ZI'x =0 =y ”3Vq~+vs(l-j|) =
{ JU
Va-Va V3 VeV VarVs Yy =2 [0°
1 §

i =
8

*‘3\11 -V +z\f—> +-\lq_(2+jt\) ~Vg =-2[0°

o (i -2 o RV o T, = Q—,,"Vg) /\
o b - { o Yo Lz
R B L Vsl f 2
L]
o o o -3 =) 3 6 \-T;,:r 17.1 L:»‘—z?“‘ A\
-ty - 1 V- -
S LR SV B < Z

MATLAB for LOOP

» z=[-1 1000 0;0010-22;-1000 1 0;
000 -12 -1;00 -1 0 -1 2+1i;2 -1i 11 -1 0 071;

» v=[2;0;0;12;0;-12];

» i=inv(z) *v;

» io=1(4)-1(1)

io = -13.0 -12.01

MATLAB for NODAL

» y=[0 1 -2 0 0;0 0 -1 1 0;1+11i -1 0 2-11 O;
000 -3 1-1i;-1i -1 2 2+11i -11;

» 1=[0;12;2;0;-21;

» v=inv (y) *1;

» 1o0=v(2)-v(3)

io = -13.0 -12.01
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8.104 Use Thévenin’s theorem, in conjunction with MAT-
LAB, to determine I, in the network in Fig. P8.104.

@

L

o , > A S ‘ o
2 /0 ACD 1@@ 310 C'>40 A

-1 0 |
12&“‘V<i> %19 § 10 (j) 6,/0°V

Figure P8.104

SOLUTION:

Ze = =)l 2,23\
L £ =1

T +:\L(\j\\—:rz_ = 12/9°

Z/[0 = T, IS:LFLQ&L\
OF “F -G T Tt R340 Ta-jT, xRl )=l le
l o . o re) :rl Z. (I2~ q_)[ '*VD(, '**O\ (Ié—-.l‘s—\ =0
) o t a) 6 T, 4 '
3 -l o L4 o £ [ 12 Voo = T¢-T, bl U:s* ’Ia)
o -\ =l o | | e
TREESS | &




» z=[1 000 0;0 010 0;1i -1 0 1-1i 0;0 ~1i -1 0 1+1i;-1 3+1i -1 -1 -11];
» v=[2;4;12;-6;01;
» i=inv(z) *v

i:

.0000

.0000 + 1.33331
.0000

.3333 + 7.66671
.3333 + 3.66671

O W N

» voc=1(4)-1(2)+1i* (i (5)-1(2))

voc = 2.0000 + 2.66671

Voc = 3.3§Lz’53,;0 V

%m: Z R /f &(&/e\)*’é{flﬂ/ﬁbj

% -
L = ’ij@ s [!/2"3 f/z.*t/za”‘”jvzj
|
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8.105 Using the PSPICE Schematics editor, draw the circuit
1n Fig. P8.105. At what frequency are the magnitudes
of io(t) and i (¢) equal?

Ry
100 O
4R,
&« L
<150 Q
“ Vin(?) ¢ -«}-) o % L
5 cos(wf) V \T ic()Y 5100 mH
1 C
“T 100 pF Yiy (1)
&

Figure P8.105

SOLUTION: \ L2 2va 4tz |

SN




100
R2 < T>
5V {7 ) 1505 (D) 3
s % < 100mH
C1 5
100uF == ]
6 BmA
T
B Bmif mx\
Yq. 4,18 ._68m)
2 6mA /""/&"i—
. P .
te T
B —
1.8Hz 18H=z 180Hz 1. 8KHz

o I{L1) « I{C1}

Fregquency
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8.106 Using the PSPICE Schematics editor, draw the circuit
in Fig. P8.106. At what frequency are the phases of
i,(t) and v (1) equal?

Ry A
AV B “3‘ H B
, g m .,
()] 2R + i1(1)

-~y R Lg;@,» « :
C== 2 < . <>
10 uF 50 k() < Vx(1)

14 cos(wt + 70°) V - | 50 cos(wt) mA

Figure P8.106

SOLUTION: Pkm.,& l:‘ (t) = o* UF]\'\'A" 'F(eé,um wbhara (M n%
Per) is okse 0%,




R1 LT 1mH
A ;-\, vg‘s,v, & A T Tl Vel
ok ﬁ
o
ERY g(/ | 50ma
14v{ L oe B E
,) -- Cl e R 3\mﬁf 11
10uF <
«1 a0k
1868d
| (1.63K,0.0)
ad
-180d
188Hz J88HzZ 1.8KH=z 2.08KH= 18KHz

o UP{R3:1)

Frequency
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8.107 Solve Problem 8.48 using PSPICE

SOLUTION:
f (Hz) Imag (A) Iphase (9)
0.159 2.0 -36.87
F1 R3
e —_YLTLY IPR H;imT A
: JL;‘—L—?"‘* 1
s | - ,MJM
FUGCHTETY [ e (u
AN i
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Solve Problem 8.54 using PSPICE.

SOLUTION:
f(Hz) Imag (A) Iphase (°)
0.159 6.11 -25.5

o =2 i
1!-»—_%_,1 gk ] *—{"ff;'}a 7 L4
0.5 } \ﬁ:f
1 ’/:w,:\\ :? “:‘L ,Jx
L ) y TH 7BV
f}
L
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8.109

Solve Problem 8.70 using PSPICE.

SOLUTION:
f (Hz) Imag (A) Iphase (°)
0.159 1.776E-15 1.800E+02
IPRIMT
1 ff-» 2 ) W\ll,‘
s {ﬁw}
AR
Tl
R1 3
&"v 5 Av‘x‘v‘f"v‘
1 1
E1 - 1 > R
e ‘*‘\T) =
S— |2
]
& 'y
i
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8.110 Physical inductors are essentially coils of “long” pieces
of wire, usually copper with a very thin enamel coating
for msulation. Since copper has some resistivity,
inductors have some resistance. In most inductors, the
coils touch each other. As we learned earlier, conductors
in close proximity have capacitance between them.
Since the enamel insulation is so thin, the capacitance in

- an inductor is larger than you would expect for coils of
plastic coated wire. Thus. one practical electrical model
of a specific inductor 1s shown 1n Fig. 8.110. Develop an
equation for the inductor’s impedance and determine the
frequency at which the impedance is real.

O &
L3
150 pH <
1 cC

Leg— T 35pF
RZ
040<
O &

Figure P8.110

SOLUTION: Zeg = Ze(2+2) /(B+ 2, +2) = R+ joL) /[l —LaZLC.,*chR]

'Zeﬁ“’ Kéé +)0 fel/jM?f‘e;r nuparater fdenemi nfo have spme angte .

2
. 2z - 2 L\ N
Wl wep 0 L w?ll = zac_:;wﬁrc_(g_)
i | = s 2LC L

W= 1388 Mrlis ﬁ—: 2.21t MH=%
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8.111 We have available a sinusoidal voltage,
v (1) = 10 cos 2m(10%)] V. We are asked to design a
circuit that will produce a second voltage that has the
same magnitude as v,(7) but leads it by 60°. A good
starting point for the design is an RC voltage divider.

SOLUTION:
@ Ze
l
o -+ V'Z. l LOO ’Z—L,
o /2. C%J\Mrf%’ e loL® bee' Prg +tc
| L0 = jul et 199
Ry Wb = J /e Z, [ ©P
o . o " wL_/GJC)
F0- 65 = 6O D Bp =30 = tan ( z
&
OV‘“\""CH’;“:\—B seleck B> loasl  ylaldy  wh-L . 5770
oo
oo,  (wl) =l (lo)™= 13323
22”*”(“‘"”1:]7@) ,

W= 2osom ¥is =3 L= I%YmHd X C= 276,F

rﬁ? | oD S L= 1% 9qnH C*Z-7éff:
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& wﬁi‘% C}
| J1Q +
1 12/0°v
;% 20 (1) ~-j1Q 10< v,
[ & O
Figure 8PFE-1
SOLUTION:
Une  sowree &szﬂ[)m«
/\%\/ft @12 L?.:L o gl
]
@-}H}"v T«jm L =9 SZ&AC’\D %ZQ Tl b
2= 2650/ (250 = =32 /(250
Sl :
SN - + Vom 2 (512 ()
%(8[9_\%‘) lfb%—-vb [+j0+2

\ Vo = 510 [ -716° \
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8FE-2 Find V, in the circuit in Fig. SPFE-2.

O
N

Figure 8PFE-2

SOLUTION:

“\./2_.:7 2. /0% v V= Yy £ Ve 2T = o 3;«: ;\f_z_ = Vl()+j3\‘\'z‘f~>0

[RDTE—-

i .-Jfl "J’f

Ve 4 ZWy t2l0=0 oy V- Vo v)UT = -4
2.

\ﬂ’s - ) Vy o 0
: aE Vo= 30.4 /8. 17 Vl
W _

—

L o IO Yo b2
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8FE-3 Find V, in the network in Fig. 8PFE-3.

20 -1 Q
jeaf !
12/0°V @D A E
. :
2V,
o
Figure 8PFE-3
SOLUTION:

12 [o= (@) - 2T 42V, Vo= 4T,
(A 12 /o° = T (Zﬂ'ﬂ +‘_1TL(E';»~5L\

lz)e= 2T +T5 (¢-31) Vo= 4T,
RSy g-32 (| L e

z 451 LT ‘2

Ty = Zeob [3Le7 4

\ vb':-.. ?, AL -—3[,00\/\
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735
8FE-4 Determine the midband (where the coupling capacitors
can be ignored) gain of the single-stage transistor
amplifier shown in Fig. 8PFE-4.
IL T4
\ 1 | T ©
S 1ki + 40 x 107°V,
5k0SV, <,> fam%zz 12 kgé‘% v,
Ovs [~
& - & & )
Figure 8PFE-4

SOLUTION:
Ok midbamdh 2 Ts Sn—mJLL«!

VX Sooo - S/S'
VS 5‘3"‘3‘\“&3@0

il

Vo _~doxis™ (‘z‘(rz;z)) =/t

Vo = =40 x672 Vx { IZ"SIZ‘f 3 =)
Vx

Kz +£y

VYo o Vx Vg, Vo. _ i3s3
Vs Vs Uk Us




