Wednesday, June 29, 2011

CHAPTER 19

P.P.19.1 Comparing the network with that in Fig. 19.5, we observe that
Z12=221=3Q

122—112200r2222112 =30
211—212:40r211:4+3:7ﬂ

7 3
[Z]:[3 3}9

P.P.19.2 Vv, =61, — j41, (1)
V, =-j41, +8I, (2)

But V,=0

and 2/30°=V,+2I, —— V, =2/30°-21,

Substituting these into (1) and (2),
2,30°-21, =61, — j41,

2./30°=81, - j41, ©)
0=-j41, +81,
I, =21, 4)

Substituting (4) into (3),
2/30°=—jl61, — j4I, = —j201,
2/30°

=——=100£120° mA
20£-90°

2

I; =—j21, =200.£30° mA

P.P.19.3 Consider the circuit in Fig. (a) for y,, and y,, .

I, 24 6%y,




Vi = [2+(4x6/(4+6))|1; = 4.4 1,
yu = (1/Vy) =1/4.4=0.2273 S

By current division,

-4
[= L=-04L

I
Ya =1F= -041/(4.41) = ~0.09091 S

1

For y,, and y,,, consider the circuit in Fig. (b).

I, 20 6Q |,
— W W\
+ +
V1=0 §4Q Vz CT)IA
L (b) L

V, = [6 +(4x2/(4+2)]1, = 7.3331,

|
Y, = V—2 =1/7.333=0.13636 S

2

By current division,
I, = [-4/(4+2)]1, = —(2/3)1,

1
Yi =1 =~(23)1:/73331; = ~0.09091 S

2

227.3 -90.91
[yl= mS
-90.91 136.36

Therefore,




P.P.19.4 Consider the circuit in Fig (a).

1 6 Q 2V, 2Q I,
—T W W\ ——=-
+ ° +
Il V] 30 210 V2=0
(a)
At node 1,
V, -V,
Il=?1+ 16
61, =3V,-V, 1)
At node 2,
V, -V, 2
5 +12:210=§V1
But . _0-V, -V,
! 2=y T
Hence VoV, &—EV — V jV (2)
’ 6 2 3! 1= 3 e
From (1) and (2),
-5
61,=-4V, -V, =-5V, —— Ilngo
I, (-5/6)V, 5
Thus, =L - 9%_>-0625S
! Yu=y T 43V, "8
| -1/2)v, 3
y21=—2—%=—=o.375s

V. (-43)V, 8




Consider the circuit in Fig. (b). The 3-Q resistor is short-circuited so that I, =0.
Consequently, the circuit is equivalent to that shown in Fig.(c).

20

I, 6 Q

(©

V, =81, I,=-1,

I, 1
Y2 ——:§=O.1258
2
L 0.125S
YIZ V2 - 812 - .
Therefore,
' ]_Fo.szs -0.125 ] 625 -125
Y11 0375 0125 |3 " | 375 125

P.P.19.5 To find h,, and h,,, we use the circuit in Fig. (a). Note that the 5-Q
resistor is short-circuited.

2Q I,
. MW\
+

IICTD Vi §ZQ §SQ

A

(@)




Vi = [2x3/(2+3)]1; = 1.21,
h, =- 120

I
2
1, = ?311 =0.41,= (4/(4+6))I, = 0.41,
I
h, =-*=-04
I

Toget h, and h,,, we use the circuit in Fig. (b).

I,=0 3Q I,
® /\/\/\/ L <4
+
+
vV, §2Q §SQ C_)Vz

(b)

Vi1 =[2/(2+3)]V; = 0.4V,

= Vl
V. = [5x5/(5+5)]1; = 2.51,

h,-12-1 _o4s

12
VvV, 25
Therefore,

12Q 04
[h]=
-0.4 400 mS




P.P.19.6

But

Our goal isto get Z,, =V, /1, .

ol
o
1=

+
+ o

Vi=h,I,+h;,V,
I,=h, I, +h,V,

V,=-Z1,
Substituting this equation into (1) and (2),
thIl
12:h2111_ZLh2212 E— 12:1+ZLh22
-Z, h, 1
VZZ‘ZLIZZ L *21*1
1+Z h,
Z h_ h, I
Vlzhllll_ L *%12 21 *1
1+Z h,,
Z, =&=h11— Z h,h,
1 1+ZLh22
7 = 2000 50X100A0A00) _ | (e ko
n 1+ (50x10°)(10°)

P.P.19.7

We get g,, and g,, using the circuit in Fig. (a).

Il s s 12=0

— e T y

V1<t> 1Q§ 10

()

V,=[s+1]|(s+1)] 1,

1)
(2)




v, s+1 s?+3s+1

— =S+ =
I S+2 S+2
L s+2
BTy T 13541
By current division,
1 \'A
= I =
° s+2 ' s?24+3s+1
vV
2770 §2135+1

Y. 1
BaTy T2 13511

We obtain g,, and g,, using the circuit in Fig. (b).

I S S L'

—— 00— 00—

102 103

" (D

(b)

I s |
Vv =[G+, =) Hi{s+ 7 )| T2

s?2+2s
&: ”sz+252 s+1 s(s+2)
I, s+1 s?+2s s?+3s+1
1+
s+1

V, s(s+2)
gzzzl_
2

T s2435+1

By current division,

I ___11'
1 g41 0
and [ = 1 B s+1
°© " g2425 2 243541 2
1+
s+1
| —-—11
15?2 435+41 2




I, -1

81z T, sP+3s+1
Therefore,
S+2 -1
[e] = s?+3s+1 s*+3s+1
1 s(s+2)

s?+3s+1 s?*+3s+1

P.P.19.8 To get A and C, we use the circuit in Fig. ().

I, 29 6Q =9
— WM ———
+
Vi Cﬁ) § 40 \£
) (a) )
A=V,/V, = (2+)L/(41;) = 1.5
C=1,/V,=1,/(41;) = 0.25 S
To get B and D, we use the circuit in Fig. (b).
I, 20 6Q |,
—e— MM ——e—
+
\ <i> § 40 V2=0

(b)
-2, — p=L_10 55
10 I, 4
Also, V= [2+(4X6/(4+6))]11 =4.41,

B= —V1/Iz = —4411/(—0411) =11 Q




Therefore,

15 110
[T]=
250 mS 2.5

P.P.19.9 From Eq. (19.22),
V, =5V, -10I,
I,=04V,-1,

At the output port, V, =-101,. At the input port, V, =14 -21,.
Substituting these into (1) and (2),
14 - 21, = -501, —101,

14 =21, - 601,
I, =-41,-1,
1,=-51,

Substituting (4) into (3),
14 =-101, - 601,
-14

L=—5=-02A

1,=(5)(-02)=1A

P.P.19.10
(6 4]
(=], A, =36-16=20
2,=6=1z, 2,=2,=4
From Table 19.1,
_Zi_i_ocgs __Z_lz__4_ 0.25S
Yu= 720 Yz = A 720
-7 Z
Yo = Ajl—-OZS yZZZAlZIZO‘?’S
z, 6 A, 20
A= _"_15 B=—2:=-""-50
z, 4 Z,y 4
1 1 6
C=—=--025S D="2_2_15

1)
(2)

(3)

(4)




Therefore,

[ﬂ=[

0.3 -0.2
-0.2 03

|s

[T]

[ 15 50]
_Lozss 15J




